EDITED BT 


The Agricultural Adviser to the Government of India 
WITH THE ASSISTANCE OF 

The StaflF of the Pusa Agricultural Research Institute, 




APRIL, 1916 


TUT? 

AGRieOLTORAL JOURNAL 
OF INDIA 


AGRIGULTCRAL RESEARCH INSTITUTE, PUSA 


PUBLISHED POE 


THE IMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA 


THACKER, SPINK k CO., CALCUTTA 
W, THACKER k CO., 2. Ceeed Lake, LONDON 



Agents for the Sale of Government 

Publications 

IN THE UNITED KINQDOiVl. 


Constable & Co., 10, Oranjj;e Street, Leicester 
Square, London, W.C. 

Kegan Paul- Trench Trubner & Co,, 68-74, 
Carter Lane, BLO,, and 2,5, Museum Street, 
London, W.C. 

Bernard Quaritch, 11, Crafton Street, New 
Bond Street, London, W. 

P. S. Kin^ & Son, 2 and 4, Great Smith Street, 
Westminster, London, S,W. 

H. S. Kin^r & Co., 65, Cornhill, B.C., and 
9, Pali Mall, London, W. 

Orindlay & Co., 54, Parliament Street, 
London, S. W. 


I T. B'isher Unwin, Litnifed, I, 

I Terrace, London, W.CJ. 

I W. Thacker & Co., 2, Creed Lane, London, 

j E.C. 

! Luzac & Co., 46, Great Ruj-ssell Street, 

I London, W.C. 

j B. H. Blackwell, .50 and 51, Bro.'nt Street, 
' Oxford. ^ 

Leighton, Bell X' <\>., Ltd,, Cambridge, 
Oliver & Boyd, Tweeddalc Uourf , Bklin burgh, 
B. Ponsonby, Ltd., 116, Grafton Street, 
Dublin, 


ON THE CONTINENT. 


Blrnest Leroux, 28, Rue Bonaparte, Paris. ' ' Martimis Nljhotf, 1'’he Bagiie, 'Holltirifb 


IN INDIA AND GEYLON. 


Thackei*, Spink & Co., Calcutta and Simla. 

W. Newman & Co., Calcutta. 

K. Cambray & Co., Calcutta. 

S. K. Lahiri & Co., Calcutta. 

B. Banrierjee & Co,, Calcutta. 

The Calcutta School Book and Useful Litera- 
ture Society, 309, Bow Bazar Street, 
Calcutta, and 226, Nawabpur, Dacca. 
Butterworth & Co, (India), Limited, Calcutta. 
The Weldon Library, 18-5, Chowringbee 
Road, Calcutta. 

Rai M. C. Sarkar Bahadur & Sons, 75-1-1, 
Harrison Road, Calcutta. 

Higginbothams, Ltd., Madras. 

Y. Kalyanarama Iyer & Co., Madras, 

O. A. Natesan & Co., Madras. 

S, Murthy & Co., Madras, 

Thompson & Co., Madras. 

Temple & Co., Madras. 

Combridge h Co., Madras. 


P. R, Kama Iyer k Co,, B'iadr'as, 

Thacker & Co., Ld., Bombay. 

.A.. J. Combridge k Co., Bumbay. 

D. B. Taraporevala Sons k Oo., Bombay, 
Radhabai Atmarain Sagoon, Bombay, 

Sunder Pandurang, Bombay. 

Gopal Narayan & Co., Bombtiy. 

Ramcbandra Govind k Sou, Kallrulevi, 
Bombay. 

N. B, Matbur, Superintendeiit, Nazir 
Kanun-i-Hind Press, Allahabad, 

A. Cband & Co., Lahore, Punjab. 

Rai Sahib M. Gulab Singh & Sons, Mutido* 
Am Press, Lahore and Calcutta. 
Superintendent, Americsan Baptist Mission 
Press, Rangoon. 

S. C. Takikdar, Proprietor, Students and 
Company, Cooch Behar. 

A. M. k J. Ferguson, Colombo, Ceylon. 



CONTENTS 


Faije 

Thb Ninth Mkkttng of the Board of Aski- 


. CULTURE IN India 


as 

Oattle Insurance Societies- ..u 

A, C, Chatterjee^, 



B.A.,LC.S. ... 

108 

Protective Inoctjl.ation of Stock in India 

A. IF. S li i 1 s t 0 R, 


Note on Soil Denudation bv Rainfall and 
Drainage : Conservation of Soil Mois« 

M.Ti.C.V.S. ... 

112 

TURK ... 

G. ]). Hope. B.Se., 


Spraying foe Ripb]-rot of the Plantain 

PhJ>. ... 

134 

Fruit ... ... ... 

Jehangir Fardunji 


A Note ON the Inheritance Certain 

JJastwf, B.Sc. ... 

142 

Stem Characters in Sorghum 

Indigenous Irrigation Works in Bihar and 

G. R. HUsan, B.Sc. 

150 

THEIR Improvement ... 

G. C. Sherrard, 


Catile Breeding, with special Reference 

B.A. 

156 

TO THE Milch (Jow ... . 

E. W. Oliver, 



M.R.C.V.S.,F.Z.S. 

168 

Rice, as frepahed for Food in Bengal 

Jit endr a Hath 



Rakshit 

174: 

Notes ' ... " ' . . .... , : 

« * « t A <s 

199 

Reviews ... ... ... 

V * 9 IQ « 

216 


Lifc'T OF Agricurthkal Phblications in India 
FROM Ic^T August, iyi 5 . to 31 st January, 





THE NINTH MEETING OF THE BOARD OP 
AGRICULTURE IN INDIA. 

The Ninth Meeting of the Board of Agriculture was held at Pjusa 
from 7th to 12th February 1916, under the presidency of Mr. Bernard 
Coventry, C.I.E., Agricultural Adviser to the Government of India. 
Before proceeding to a consideration of the subjects discussed at 
this meeting it would not perhaps be out of place to mention the 
difference in tire functions of the Board of Agriculture as constituted 
for India and the similar body in Great Britain. The duties of the 
Indian Board are purely advisory, while the English Board has 
administrative functions and is therefore working continuously. 
The Board of Agriculture in India meets every two years, alternately 
at Pusa and in one of the provinces. Thus the eighth meeting w^as 
held at Coimbatore towards the close of the year 1913. 

The advantages of such an institution cannot be overrated.. 
It brings together most of the scientific workers engaged in the 
provinces and thereby gives them the opportunity of comparing 
notes, exchanging ideas, and seeing that their work does not overlap. 
It also places before the public a vast mass of useful information 
and experience gained regarding the subjects brought forward for 
discussion. And as some of the subjects are of economic import 
ance the notes and discussions thereon have a value all their 
own. 

The meeting at Pusa was attended by 47 members and 24 
visitors. Among the visitors may be specially mentioned the 
Hon’ble Mr. C. H. A. Hill, C.S.I., C.I.E., I.C.S., Member in Council, 
in charge of the Department of Revenue and Agriculture of the 
Government of India, Mr. James Mackenna, I.C.S., Col. Hallowes, 
Director of Military Dairy Farms, The Hon’ble Mr. Morshead, 
Commissioner, Tirhut Division, Mr. H. M, Lefroy, Imperial Silk 
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Specialist, Messrs. Collins and Crosthwaite, Eegistrars of Co-operative 
Societies, Central Provinces and Bihar and Orissa. Mr. Wynne 
Sayer, Assistant to the Agricultural Adviser to the Government of 
India acted as Secretary. Great interest was evinced in the 
deliberations concerning the closer connection between the Agri- 
cultural and Co-operative Departments, Cattle-breeding and Dairy- 
ing and Soil Denudation by rainfall and drainage, and important 
practical conclusions were reached on the subjects. 

" The Hon’ble Mr. C. H. A. Hill opened the proceedings with a 
short speech in which he eulogized the services of Mr. Coventry 
and referring to the subjects for discussion he said that one of the 
most interesting from the point of view of the wider development 
of improved agricultural methods, is subject VIII relating to the 
connection between co-operative movement and agriculture. He 
hoped that the remarks, of the Committee on Co-operation in India, 
in paragraphs 198-200 of their report would be of considerable help 
in the deliberations of the Board and said that a basis upon which 
the work of the agricultural and co-operative movements can be 
co-ordinated is required to be arrived at. Different methods may 
be required for different provinces and their working out may take 
time. But that need not delay the bringing about of unified 
action between the agricultural employes and the Co-operativ(‘ 
Committees throughout India. He urged upon the Board to 
bear in mind throughout their discussions that it matters far 
less what means are employed to bring about co-operation 
than to secure that such co-operation is brought about. He then 
proceeded to refer to the question of cattle-breeding and dairying in 
India. He dwelt upon the advisability of taking long views in all 
questions connected with the development of Indian agriculture anil 
emphasized that ‘ it is only through the creation of a body of 
Indian agriculturists throughout the country, who shall not only 
be qualified to till the soil efficiently and economically, but who 
shall have developed a spirit of inquiry and an intelligent desire 
to keep abreast of the times, that we shall really achieve the 
results which we aspire to.’ The President then addressed the 
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to liis work by tlie Hoii’ble Mr. Hill referi'od to tlie sad death 
of Lt.-Col. J. D. E. Holmes and paid a tribute to bis work as 
Imperial Bacteriologist.. He then briefly related the principal 
changes that had taken place in the Agricultural and Veterinary 
Departments during the last two years and the action taken on the 
resolutions passed at the last meeting of the Board. He then 
took a short review of the principal subjects down for discussion. 

There were 13 subjects for discussion. Subject I was the con- 
firmation of the Proceedings of the last meeting. This being done 
committees were appointed to deal with the remaining subjects. 

Subjects II .and III. Programmes of worJc of {a) the 
Imperial Department of Agriculture, (b) the Imperial Bacteriologist, 
MuMesar, (c) the Provincial Agricultural atxd Veterinary Departments, 
(d) Native States’ Departments of Agri<yaUure.-—%po.ce does not 
permit us to enter into details of elaborate programmes submitted 
for the approval of the Board. These programmes were con- 
firmed with slight additions and alterations. With regard to 
the submission of the programmes for the approval of the 
Board considerable discussion took place. It was pointed out that 
the programmes even when approved by the Board could be 
departed from, that they did not show in some cases, e.g., in that of 
Mycology what work was to be done and that the reports of the 
Committees appointed to consider the programmes were generally 
of very little use. For any information regarding the stage at 
which a particulai* investigation has arrived or as to who is working 
on a particular subject the Annual Reports of the Pusa Research 
Institute and the Provincial Agricultural and Veterinary Depart- 
ments which are usually published a few months before the meeting 
of the Board of Agriculture, might be consulted. It was therefore sug- 
gested that the present practice of submitting the programmes to a 
Committee should be dropped. Several other suggestions were put 
forward, and it was ultimately resolved that “ it be recommended to 
the Government of India that the submission of programmes both 
Imperial and Provincial to the Board may be definitely dropped.” 
The Committee appointed to consider the programmes of 
Provincial and Native States’ Departments of Agriculture referred 
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to the difficulty of examining prograinincB witliout sufficient notice, 
and suggested that the names of mem])ei‘s whom it i.s jivopo.sed io 
invite to serve on committees should be circulated some time in 
advance of the meeting. Mr. Wood tlierefore suggested i hat a list 
of subjects for the Board’s discussion should be (drculated io 
all Directors of Agriculture and moved a resolution that “ the 
Board recommends that the Directors of Agriculture sliould be. 
asked to state on which Committees they prefer their men to 
serve and that the Agricultural Adviser to tlie Coverument 
of India should therefrom appoint Provisional Committee, s. as 
long as possible before the Board meets and (iommunica.te 
them to the Provinces.” This resolution was aitcejhed by the 
Board. 

With regard to the programme of work of the Imperial Bac- 
teriologist, it was suggested that if possible, an inquiry should be 
made into the vitality of the rinderpest virus outside the body under 
varying conditions. Tire point is of importance to cattle insurance 
societies and to cattle-owners generally to determine the period 
wuthin which it would be safe to replace cattle after an outbreak 
of disease. This recommendation was accepted by Mr. iShilston 
and the programme was approved. 

Some of the programmes of Provixrcial Veterinary Departments 
appeared to th.e Committee to be unduly ambitious having regaixi to 
the strength of the superior staff, and it seemed to them that, more 
was being undertaken than could be effectively carried out without 
an increase of the supervising staff. This applied particularly 
to the Provinces with a single Superintendent. The extent to 
which practical effect can be given to much of the work of the 
Muktesar Laboratory depends on the number of trained men 
available in the Provinces for carrying out inoculations but 
practically all Provincial Departments are below their proper 
strength. Por the furtherance of research work the Committee 
thought co-operative action between the Muktesar staff and 
Provincial Superintendents very desirable and this can only be 
ensured by the strengthening of both the Imperial and Provincial 
staffs. The report of the Committee was accepted by the Board, 
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Subject IV. The Policy to he adopted in regard to the supply 
of cattle to foreign countries. — Very little information of value can be 
gathered from the figures relating to the export of animals from the 
various Indian ports, since these figures do not distinguish between 
cattle, sheep and goats but are given for all animals excluding 
horses, they do not distinguish between animals of good breeds 
and animals which are of little value except for purposes of 
slaughter, nor do they indicate clearly the part of India from which 
the cattle are drawn. It is understood that considerable numbers of 
inferior cattle are exported from the Madras ports to Ceylon for pur- 
poses of slaughter and this is in every way advantageous to stock- 
owners. A fair number of miscellaneous draught and milch cattle are 
also sent to Ceylon, the Straits, and Burma for draught and milk 
purposes, but there is no reason to object to this. The difficulty of 
regulating the export of valuable breeds would be considerable. 

■ As regards the necessity for regulating the export \Adth a view to 
prevent a serious depletion of the best breeds, the only breeds for 
which there is any evidence that they are exported on a large scale 
are the Kankreji breed from North Grujerat and the adjoining Native 
States (Bombay), the Karachi breed and the Ongole breed of Madras. 
Of these the latter two have suffered more or less and while this is 
attributed mostly to export of cattle to foreign countries another 
factor in the depletion consists of the fact that Karachi cows have 
been purchased largely by the military and other dairies which 
take them to distant parts of India where many of their offspring get 
merged in the local breeds and that numbers of good Ongole cows 
are taken to Madras by dairymen and are there slaughtered 
after their period of lactation is at an end. The expoi’t 
of cattle is to the profit of the breeders in the long run. 
The Board was therefore not in favour of putting any restrictions 
on the export of cattle that are in demand abroad but recom- 
mended the maintenance, in the middle of breeding tracts, of 
pure herds of such cattle and the assisting of the breeders in 
every suitable way to extend and improve their present operations. 

Subject V. The Nomenclature of certoiin posts in the Imperial 
and Provincial Departments of Agriculture. — There does not exist 
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at present any uniformity in tl>.c designation of olliners of tin' 
Imperial and Provincial Agriciiltui-al Services in dilTerent provinces 
(liscliarging tJie same duties and Paving the same emolniueuls, e.//., 
the designation of Assistant Director is given to a inenilier of <]i.e 
Pi-ovincial Service in one province while in another it is reserved 
for the junior members of the Indian Agricultural Seiaic.e. in the 
Provincial Service various designations are used to ilenote more 
or less the same duties, such as Assistant Director, i)ivisi(.»nal 
Inspector, Extra Assistant Director, Agi-icnlturai Sujiervisor, Travel- 
ling Inspector and the like. The points for considendioii were : (1) 
whether the designations are uniform in different pro\ iu(*.es a.nd 
whether they correctly indicate the wojk on whhih the otlicers are 
employed; (2) wliether they indicate any reliitions between the 
Imperial and Provincial Services ; and (3) if no jea\-e reser\-e is 
pi'ovided in the Imperial Service, whether the Board can j'ecommend 
a nomenclature which would express t he intention of (luvernment to 
give opportunities to members of the Pro%in.cial Seiwice to act in 
leave vacancies and thereby prove their fitness for permanent 
jn'oniotions. Tlie principal recommendations of the Committee 
which were adopted by the Board were : (a) That Deputy Direct oi’s 
be designated by circles rather than by serial numbers indicativ'e of 
seniority in the service. Tire designation of Assistant Director should 
be reserved for junior officers of the Indian Agricultural Service 
until they are confirmed in charge of circles, (b) Tliere should be 
no distinction in the Imperial and Provincial Services of officers 
performing the same duties, (c) In order to make the status of 
experts more clear the words “ to Goveiiiment ” and “ the name of 
tlie Presidency or Province ” be added to the designation, (d) The 
executive officers of the Provincial Service be designated Divisional 
Superintendents of Agricultiue in all provinces. With reference to 
(3) the Committee had no recommendations to make to that end. 
They believed that their other recommendations would dissipate 
all confusion. 

Subject VI. /So^l denudation hy rainfall and drainage : 
Conservation of soil moisture . — Tliis subject is of special importance. 
A large amount of surface soil is washed av'ay every year by rain 
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from the monsoon-fed tracts wMch impair tlie fertility of the soil. 
The damage done to the soil by surface washing in the past 
is so enormous that it cannot be removed by any system of 
; manuring. It is therefore imperative to take measures to prevent 

further damage. This subject was brought up for consideration 
at the meeting held at Coimbatore, but the information 
then on hand was too meagre for the Board to make any recom- 
mendations. 

Dr. G. D. Hope, Scientific Officer to the Indian Tea Association, 
submitted a note describing the elaborate system of terracing and 
drainage adopted on Java Tea Estates for controlling the rain 
: wash. This note is printed separately as an article in this issue. 

The Committee agreed with Dr. Hope as to the general 
adaptability of these methods to conditions in Assam and 
i elsewhere. 

The losses due to soil erosion are to a great extent preventable 
and in the case of planting areas the Board recommended that the 
Government of India be asked to bring to the notice of the planters, 

; through the medium of the Indian Tea Association, United Planters’ 

Association of Southern India, District Officers, and other channels 
t hat effective measures should be taken to prevent soil erosion on 
the existing areas and when new’- areas are opened. They also 
suggested that Local Governments should safeguard against this 
danger of erosion when fixing the conditions on which new lands 
:• are given out. 

In Peninsular India the question of preventing soil erosion 

has already been taken in hand in Bombay. Preliminary enquiries 
■ are complete, and the Director of Agriculture has formulated definite 

proposals to begin the wmk on an organized line. To carry out 
’ this wwk the Board recommended that the Government of India 

should be requested to place at the disposal of the Bombay 
Department for a period of five years an engineer with 
i; experience and aptitude for agricultural work. The sole duties 

I of this officer should consist in the preparation and execution 

Sv of schemes of embankment and drainage adapted to local 

ii;:.' conditions. 
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As regards the alluvial tracts ol Xortlieni India, 1 h(' Pusa" 
system of surface drainage is lound to materially iiiercase the crop- 
ping power of the land. For an efficient application of lh:.s metlioil 
it is essential that the natural drainage systems of these t umts shouid 
be closely studied. In Nortli Bihar the natural drainage Juis been, 
so interfered with that the high flood level is rising ai the rate ol 
several inches a year and thereby doing an iniireasing amount of 
injury to crops. Tire Commissioner of Tirhoot has taken in, hau<l 
the question of improvement of the drainage in Xorth Bilnm witli a 
view to preventing as far as possible the recuj-reixje of floods. The 
Board welcomed this attempt. 

In connection with the subject of conservation of moisture the 
Committee felt that while the advantages of interculture and of 
surface cultivation generally are well known in many parts 
of India and attention is being paid to it by the Agricultural 
Department a great deal remains to be done both to improve tire 
best indigenous practices and also to introduee these methods into 
new localities. The results obtained at Quetta indicated that 
for every hundred acres of irrigated land the water lost every year 
would produce wheat and hlmsa worth Rs. 50,000. The Boaril 
expressed their opinion that any experiments having for their 
object the discovery of the most economical and efficient use of 
irrigation water should be encouraged and developed by the 
Agricultural Department. 

Subject VII. How the energies of the Veterinarg Department 
can best he utilized in the control and chech of cattle diseases and ic'hat 
means slioidd he adopted for increasing the mmihers of the subordinate 
staff as recommended at the last meeting of the Board. — flffiis subji'ct 
was also discussed at the last meeting. For the control and chock 
of cattle diseases it is essential for the staff of the Veterinary 
Department, both superior and subordinate, to gain the confidence 
of the villagers and be in closest possible touch with them and 
the local district officers. But in most of the provinces the 
Departments are understafied in all grades. Bchemes for the 
expansion of the subordinate staff have, however, either been sanc- 
tioned or are in contemplation in most provinces. But the 
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difficulty in obtaining trained men is causing delay in cairrying 
tlirough the schemes where sanctioned. This is especially the case 
in the United Provinces and Bihar and this difficulty is not likely 
to be satisfactorily removed until funds permit the construction 
of the proposed Veterinary College in the United Provinces 
to serve the needs of that province and of the Hindi-speaking 
portion of Bihar. In connection with the inoculation work and the 
class of men by whom it is to be done the opinion of the Committee 
was that generally it is most undesirable to employ any but 
well-trained men in any of the ranks of service whenever such men 
are to be placed in positions of semi-independence. The Committee 
recommended that the subordinate staff should be under the control 
of the Veterinary Department. It also suggested the increase 
of the superior staff before a large subordinate staff' is recruited in 
order to ensure adequate supervision, drive and general control. 
The report of the Committee was accepted by the Board. 

Subject VIII. The Co-opemtive movement in its relation to 
agriculture. Hoiv to organize the relations hetiveen the Co-operative 
Societies, xvlietlm dealing with credit or some other branch of 
agricultural organization, and the Agricultiiral Departments ? 
Whether there is any need to encourage Agricultural Associations 
in view of the special facilities possessed by Co-operative Societies 
for carrying on jyropaganda. — This rvas one of the important 
subjects before the Board. It was considered by a strong Committee 
including two Registrars of Co-operative Societies which made ten 
recommendations and these with slight modifications in some cases 
were passed as resolutions. 

(1) Agricultural Associations perform useful functions where a 
central co-operative association either does not exist or is not fully 
developed and even where such associations do exist there is no need 
to discourage Agricultural Associations when the members really 
undertake pioneer work. But when central co-operative associa- 
tions are fully developed the Agricultural Department should use 
them first and foremost as a means for demonstration and introduc- 
tion of improvements and should concentrate its attention on them. 
This view of the Committee was accepted by the Board. 
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(2) Tile next question was with regard to tlie finance of Central 
.ks : whether it is desirable that sejiaratc (sapital shonicl be set 
aside for agricultural improvements which should lie distinctii'c 
from the banking capital. It was pointed out- that a (.’entral Ilank 
would iivi’olve itself in difficulties if it were to start trading on a 


laru(? sc.ale. 


'Idle Board agreed ivitli the 


view of the Committee 


that the working capital of tiie bank sliouid Jiot be em})luye<i 
in commereial enterprises. For the distribution of see<ls. 
implements, and other similar activities the bank should either 
act as au agent or raise >se])arate capital or make allotments 
out of profits or reserves., 'Flic agency system lias been found to 
work satisfae.torily in tlie Central Provinces. But a form of Central 
Association with separate share cajiital in whicli societies or 
individuals would become sliareholders might well be ileveloped. 
All dealings of this kind should bo for cash only and members must, 
if necessary, borrow from their credit societies for tliese juirposes. 

(3) 11 was resolved that where credit societies exist in any 
village they must be utilized for getting orders for seed, etc., 
but as societies they should not engage in ti-ade but only 
give loans to their members to make purchases. Agreements to 
purchase should be taken from individuals before orders are given. 
Where no credit societies exist co-operative associations, such as 
those working in the Northern Circle of the Central Provinces, 
might be found useful. The Board resolved that unregistered 
co-operative associations for the supply of pure seed, etc., should be 
discouraged. 

(4 and 5) In connection with tlie steps to be taken to bring the 
officers of the Agricultural and Co-operative Departments into 
closer touch, etc., the Board resolved that this could be done by 
making the staff of the Agricultural Department familiar with the 
principles of co-operation and by giving to the staff of the 
Central Bank such practical training in agriculture as may be 
necessary and possible. The other step considered necessary for 
this purpi^e was that, in addition to Agricultural Inspectors and 
Assistants who are to be appointed in each district, a Government 
official who should be subordinate to the Deputy Director and 
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the Agricultural Inspectors or Assistants, should be attached to 
each Central Bank which is sufficiently developed. Such a man 
should be a practical cultivator who can read and write. 

(6 and 7) The Board resolved that Government should bear 
the cost of all demonstration work in each area, and for this purpose 
they should find the money. It was also resolved that in places 
in which the Agricultural Department propose to open demonstra- 
tion farms in tracts in which there are also well developed Central 
Banks one at least should be started at the head-quarters of such 
banks at the expense of Government. 

(8) As regards cattle insurance the opinion of the Board was 
that it is unsafe unless adequate arrangements are made for deahng 
with outbreaks of epidemic diseases and. that the fixation of tariffs 
depends on local conditions based on more satisfactory actuarial 
data than those available at present. 

(9 and 10) The proposals for the Development Commissioner 
made by the Committee on Co-operation in India did not commend 
themselves to the Board. While the Board desires to emphasize 
the necessity of adequate programmes of general development and 
of the regular allotment of funds it considers that in respect of the 
Co-operative movement and of the Agricultural Departments these 
proposals are unsuitable. It appears from the report that the 
officer appointed to this post would be mainly selected on account 
of his qualifications as a co-operative organizer, which means the 
appointment of a non-technical officer at the head of the Agricultural 
Department. Again, where the Director of Agriculture and the 
Registrar are directly under Government it would involve extra 
delay and loss of efficiency if another officer is appointed between 
them and Government. The real improvement in the opinion of 
the Board lies in placing these officers under the direct control of 
Government in the provinces where they are at present under a 
Financial Coimnissioner or Board of Revenue. The necessity of a 
closer connection between the Co-operative and Agricultural Depart- 
ments was, however, recognized, and the Board recommended that 
co-ordination should be secured by the formation of a Board 
consisting of the Registrar, the Director of Agriculture and the 
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Director of Industries where he exists, which would iron, tune 

totimea.n.d make their joint representations to (ioviMumieut wlwn 
necessary. It was further resol.ve<l that it would i>e a. goo<l thing 
if some ‘at least of the Directors of Agriculture iuuik! attiunl the 

Imperial t'onfcrenoe of Registrars. 

Mr u.) EOT JX. To what eAetd forcfsl IradH nvf os Iatrl)oii,-s oj 
ri>o^,rpcsf.durm!/ the raimj seami a»d nhat slops rao hr lah'r In 
combat the co/tdfZmu.-in some provinces sermus outbreaks oi 
rinderpest do syiiohronize with the i-eturn ol the odtle tr<.m lb.* 
forests and hills to the plains, but the ('ommittei' was unable to 
make any recommendations on tlie subject on a,c(a>uut of lack oi 
iUiy direct evidence as to the relative iiiiportance (if this question, 
the impossibility for economic reasons of chfsmg such (tommon 
crazing' in forests, the difficulties in carrying out elTective inoc.ula- 
tionsin such- remote tracts, and the shortage of the stall' m the 

Veterinary Department. . ,■ n 

Subject X. IidiaK Hayar Imlasinj. -'I’his subject was tuily 
discussed at the last two meetings. Tire Committee divw out a 
detailed report shoeing th.e progress made m dilfeimil provinces. 
In connection with the small plant inslulled a,t Xawe.bgunj imdn' 
Hifr. llulme's supervision the Board regretted llmt sulhisient steps 
were apparently not taken to ensure a proper su])ply of c,ane to the 
factory during the last two years to give the experiment, a fair chanc(‘ 
of success. The Board could only recommend the c.oiiti nuance 
of the experiment if the United Provinces (Jovornment. <;outd 
undertake to obtain for the. factory a sufficient amount of <-,ane 
locally to keep it working at optimum conditions wliethei' by 
ffiving advances to the cultivators to grow CiUie (U otherwise. 
A balance sheet showing the results of the expmiment was 
considered to be essential in framing a judgment as to its value. 

It was noted with regret that the sugarcane station reemmnend- 
ed by the Board in 1911 for North Bihar had not yet materialized. 
In view of the fact that this tract lias so far proved ^ itsffif 
one of the most promising fields in India for the production of white 
sugar on a manufacturing scale and for the eHtalilishment ot the 
central factory system on a sound commercial basis, a sugarcane 
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station, is of prime importance for the proper maintenance of the 
indnstry and should be started as soon as possible. And in view 
of the difficulties that appear to have, prevented the establishment 
of such a cane station hitherto, the Board recommended that the 
interests of the sugarcane cultivation in North Bihar should be 
definitely committed to the charge of an officer of the Agricultural 
Service. 

Other resolutions passed by the Board were regarding (1) the 
continuation of the Kamrup Experimental Sugarcane Farm in 
Assam, till it has been sufficiently shown whether sugarcane can 
or cannot be grown in that tract on large scale at a profit, and (2) 
the continuation of the cane-breeding station at Coimbatore in 
Madras, which has already done much valuable wmrk in connection 
with, the raising of seedlings, under general financial and adminis- 
trative arrangements similar to those which have hitherto prevailed. 

SuB,jECT XL Cattle Breeding and Dairying in India. — This 
subject was also considered at the last meeting of the Board. A 
memorandum on the scheme for cattle-breeding and dairying in 
India prepared by the Agricultural Adviser formed the basis of 
discussion on the subject. The Committee considered the scheme 
in detail and submitted the report on the basis of which the Board 
resolved that in order to make satisfactory progress in the develop- 
ment of good breeds of milch cattle in India and in dairving an 
officer should be appointed on the Imperial staff under the title 
of Imperial Dairy Expert, his duties being (1) the control of the 
cattle-breeding farms and dairy operations contemplated in the 
scheme ; (2) the supervision of dairy instruction ; (3) the study 
and improvement of existing dairy methods in the country and the 
establishment of the industry on a commerical basis. He would 
generally advise and assist Local Governments, Provincial Officers, 
and Military Dairy Farms. The Board also considered that 
the arrangements proposed and the estimate prepared by the 
Committee were reasonable and the officer when once appointed 
should not be liable to. transfer. It was resolved that in the 
opinion of the Board the offer by the military authorities of the 
herds of various breeds of pure bred Indian cows and buffaloes as 


106 


AGRICOLTDKAL journal ok INDIA 


[XI. II. 


well us the facilities for conducting further hreedmg o])er;i,n(.n,-- 
on the military dairy farms is of extreme value and should he 
gladly accepted. Advantage should be taken of this offer u,.s soon 
as the Imperial Dairy Expert is appointed. The appointment ol 
a Chemist was reconimended at least for a period of iO }i.u.- 
to investigate the problems regarding the food values and thr 
digestive capacity of Indian farm animals. Other principal resoiu- 
tiOTS were with, 'regard to the establishment of the dairy school, 
to fill the need for trained dairy managers, arrangement tor 
immunization of cattle against disease by increasing the IMuktesar 
staff, the advisability of instituting an investigation into the 

existing supply and demand for dairy produce on the lines of the 

inquiry made '’by the Bombay Department before any fixed policy 
is adopted in any pro\'ince for the encouragement of the dauy 
industry, and lastly, the legislation against adulteration m <lairy 
produce. The Board reaffirmed the resolution passed at Coimbai ore 
in 1913 with regard to the conditions for the improvement of CiUtle 
in India (p. 16 of the Proceedings) and desired to lay special str -s.s 
on points 3 and 9 in the report of the Committee then adopted. 

Subject XII. The best ageney for controlling catfle-hreeding. 
The question for consideration was which of tlie two Departments, 
Agricultural or Veterinary, is the better agency for controlling 
cattle-breeding. Cattle-breeding is a distinct liusiness apart from 
both agricultural and veterinary work, and requires special quahiusi- 
tions. °The officer appointed to deal with tins business should flevoK' 
his whole attention to it. It is also very desirable that he should 
remain on the job all his service so as to attain optimum result s. 
The Committee considered that in the existing cattle-breeding 
organization in India it would be unfortunate if either of these two 
Departments were entirely disconnected with cattle-breeding or wtili 
the wider questions comprised in the term “ animal husbandry. 
In connection with animal husbandry the problems ap]iear 
to differ in different provinces and the organization has developed 
on different lines. It was therefore considered that it would Lk* 
best for the various provinces to arrange for the control of animal 
husbandry with reference to the particular problems involved 
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and the nature of the agricultural and veterinary organization that 
may be in existence or contemplated. This "was accepted by the 
Board. 

Subject XIII. Fisheries . — The question for consideration was 
whether the subject of fisheries should be dealt with by the Board 
of Agriculture and w'hether the Fishery Experts of Bengal, Bihar 
and Orissa, Madras, and the Punjab should be made permanent 
members of the Board. Excepting Bengal and Bihar and Orissa, 
the Fishery Department in other Provinces is separate from Agri- 
culture and even in Bengal, Bihar and Orissa it is connected nrth 
the Agricultural Department by accident. The Board therefore 
decided the question in the negative. 

Tlris brought the consideration of subjects on the agenda paper 
to a close when Mr. Keatinge invited the Board to hold their next 
meeting at Poona. This offer was accepted subject to the approval 
of the Government of India. Before dispersing thanks were voted 
to the President who was shortly retiring from the post of Agri- 
cultural Adviser to the Government of India, to Mr. Dobbs for 
successful work as Secretary during the two previous meetings of 
the Board and to Rao Saheb Nagarji, Superintendent, Office of the 
Agricultural Adviser to the Government of India, for his valuable 
services in connection with the meetings of the Board. 




CATTLE INSURANCE SOCIETIES 


A. C. CHATTRRJBB, B.A., 

Reghlrar, Co-operative Societies, United Provincen. 


The predomiui'iti ng objeet tor loans iti our agrioiilturiU jU'iiiiary 
societies is the purchase of ])lough or drauglrt cattle. A pcru.sa! 
of the si &tm ov kaisiyat registers shows that })lougiu-at1 le<‘otn}jri.sc 
the chief movable property of members. .\s is well known, homses 
and buildings in rural localities would fetch very little if sold and 
the tenant right of occupancy or non-occupancy tenants oi' of 
statutory tenants in Oudh cannot be. alienated. It is very 
important therefore from the point of view of the societies as 
well as of tlije members to devise means, whereby the loss suffered 
by members from the death of plough cattle (‘an be minimized. 
At present if a bullock belonging to a member dies, not only is th(> 
tangible and collateral security diminished that the so(“iety has fo!‘ 
any loans already borrowed by him, but a fresh advance has to be 
given to him in order that he may replace the deceased animal. 

The difficulty has been met in European countries by co: 
operative societies for the insurance of siudi cattle. At the conference 
held in January 1912, Mr. Fremantle outlined a scheme for similar 
societies in this province. Unfortunately central societies did not 
take up the idea with any eagerness aird there was also mine, doubt 
in the minds of competent authorities whether, in the absemu! of 
adecjuate data regarding cattle mortality and also in the 
absence of sufficient arrangements in rural parts for the prevention 
and scientific treatment of cattle disease, cattle insurance societies 


* A paper readj^Oit the Provinoial Co-operative Conference held at Lucknow in February 
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were likely to be successful in this country. Such societies have 
however now been in operation in Burma for the last five or six 
years and they have so far proved eminently successful. In view of 
the great importance of the subject both from the agricultural <>nd 
co-operative standpoints, the United Provinces Government 
is anxious that a few experimental societies should be started 
under favourable conditions and the scheme given a fair trial. 
Accordingly, after careful deliberation, a small number of societies 
has been registered in the Mainpuri District, and it is hoped that in 
other suitable localities co-operators will endeavour to establish a few 
societies in order to gain experience ; if they are successful as there 
is every reason to hope that with sufficient safeguards they will be 
successful, such societies can be organized all over the province. 

Model by-laws and other particulars may be obtained on 
application to the Eegistrar and his staff will give all necessary 
aid. Societies should be organized only in localities where credit 
societies have been successfully working and the people are familiar 
with co-operative ideas. Also only such localities should be chosen 
in which the cultivators use good plough cattle and appreciate 
their value. Tracts where the agriculturists trade in cattle, 
frequently buying and selling them, should be avoided. The members 
should belong to one village or to two or three contiguous hamlets. 
They should insure as many as possible of their eligible cattle. At 
present insurance is confined to healthy bullocks and male buffaloes 
between the ages of 4 and 12 years. Premium has to be paid every 
.six months (or the insurance lapses) on the value of the animal 
which is assessed by a valuation committee appointed by the society. 
The rate of premium has for the present been fixed at one pice per 
rupee for the six months. This may have to be altered with experi- 
ence. If the animal dies during the course of the six months, the 
owner will get back two-thirds of its value after deducting whatever 
he may be able to realize by selhng the hide, etc. Provision is 
made to secure preventive measures in case of epidemics and also 
for treatment for sickness. No compensation is given if the animal 
dies through the neglect of the owner. For the present the cattle 
insurance society will bank with the district or central bank of the 

8 • 
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locality, and if. at the end of the experitnoihal staye of t lu' fow selected 
societies, there is any loss, it Aviil he made good hy liie (hiviM nineiit. 
If the scheme proves successful and the nutnber of soei<'l ies iiiereasf's, 
a re-insurance society will he oi'ganizcd. This cannot howevc-r he 
done for a year or tAvo or until (arttle insurance societies are in 
operation in different parte of the Province, so that the risk cun 
be spread out and thus minimized. 

As the AATiter has recently had an opportunity of studying rm th,e 
spot the Avork of the Burma cattle insurance societies, a brief account, 
of their special features may be interesting. Burma has a great 
adA^antage over us in this respect for cow's milk is seldom used foi- 
human consumption. Consequently the calves got all the milk andtlie 
cattle are more healthy arid stronger than in this province. Tliere 
is also plenty of grazing except iti certain seasons of the year. The 
village and tenure systems of Burma moreovei' enable the villagers 
to prevent individuals from adoptitig practices pertiicious to the 
general Avelfare of all the cattle in the Aullage. The <5attle insnraneu? 
societies have giveii further stimulus to tlris system and sanitary 
measures for the protection of the cattle are adopted in every \dliage 
as soon as any disease or epidemic is tiu'eatened. it is ho[)ed that in 
this province also cattle insurance societies Avill Iielp in this direction. 

In Burma the area of a cattle insurance society is ordinarily 
limited to one village. Membership is practitjally confined to the 
members of a credit society. (The Registrar of Burma does not 
consider this rule to be essential, but it has been adopted in oi<ler 
to minimize the chances of dishonesty on the part of the cattle 
insurance society in its dealings with the re-insurance society. .Any 
such dishonesty can now be punished by the closing of tlie credit 
society, which is bound to prove a severe misfortune to all its 
members.) Members are encouraged to insure all their eligible cattle, 
but at present they are not compelled to do so. Plough bullocks 
and buffaloes between the ages of 4 and 12 are insurable. The 
valuation is made every six months when the premium has to be 
paid. The present rate of premium is five per cent, pei- annum. 
Oh the death of an insured animal, an indemnity of tAvo-thirds of 
the value assessed, less the price of the hide and carcase, is paid out. 








CATTLE INSURANCE SOCIETIES 


of Burmans. Tlie price of the carcase is thus a substantial sum 
and the indemnity payable is appreciably reduced thereby. 

A re-insurance society has been organized for the whole 
of Burma of which the Kegistrar is at present the honorary and 
ex-officio manager. Half the premia collected by the insurance 
society is deposited in the local credit society. The other half is 
sent to the i-e-insurance society along with a list and particulars of 
cattle insured and their valuation every half year. If any animal 
dies, half the indemnity that has to be paid comes from the re- 
insurance society, the remaining half has to be made good from the 
funds of the primary insurance society. The latter has two separate 
funds, viz. : (1) the general fund consisting of all premia realized 
during the year, and (2) the reserve fund consisting of fines, entrance 
fees, donations, profits of previous years, etc. In the event of the 
funds received as premia during the year proving insufficient to 
meet the claim of half the indemnity payable by the primary society, 
half of the reserve fund may be drawn upon in any one year with 
the Registrar’s sanction to meet the deficiency. If the funds are 
still insufficient the indemnities for all animals that have died during 
the year will be proportionately reduced. I am informed by the 
Registrar that so far no society has suffered a deficit. The re- 
insurance society was organized only about a year ago. It banks 
with the Upper Burma Central Bank, which is the Provincial Co- 
operative Bank for Burma. 

In Burma only a few tracts have any district or central 
bank. 'The link between the Provincial Bank and the primary 
credit society is the “Guaranteeing Union.” A cattle insurance 
society becomes a member of the local union in order to secure 
supervision from it, but undertakes no financial responsibility in 



PEOTECTIVE INOCULATION OF STOCK 
IN INDIA.* 

BY 

A. W, SHILSTOIST, M.R.C.V.S., 

Assistant Bacteriologist in charge of the office of Imperial JMcierulogist^ 
Mtiktesar Laboratories, 

In relation to the control of infectious clisea.ses of stock, as 
in other directions, India presents problems that are essentially her 
own and which demand for their solution special study and treat- 
ment. Some of the animal diseases prevalent are peculiar to the 
country and, in a few, the framing of prophylactic measures is at 
present hindered by our lack of precise information regarding theii' 
causal agency, mode of transmission, or other essential feature of 
their epizootiology. However, in the case of the more important 
microbial diseases of cattle, which arc responsible for so large a 
proportion of the total stock mortality in India, the same difficulty 
does not exist and methods of prevention and eradication are well 
known and practised with success in other parts of the world; 
but similar methods are often entirely inapplicable under existing 
conditions to cattle owned by natives of India. This applies 
most forcibly to such measures as slaughter of affected and 
in-contact animals, segregation and the limitation of movement of 
stock in iirfected areas, but it is also true, to a considerable extent, 
of protective inoculation, which is the only remaining means at 
our disposal of checking the enormous yearly loss of stock from 
disease. 



* ^ paper read at the Third Indian Soienoe Coiigress, Lnoknow, 191G. 
( 112 ) 
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At the present time the only diseases for which legislation is 
in force are Glanders, Surra, Epizootic Lymphangitis and Dourine. 
These all concern equines principally or solely and against none of 
them is inoculation practised. Thus, even in those diseases for 
which we possess prophylactic sera or vaccines, no application of 
these agents can be made without the full consent of the individual 
owners. 

The difficulties to be overcome by the Veterinary Department 
in securing voluntary acceptance of inoculation and the require- 
ments to be satisfied by the bacteriologist in respect of the materials 
employed will be readily appreciated when it is remembered that 
the great majority of stock owners are ignorant of the meaning of 
the operation and suspicious both of the effect of the injection and 
the motives of the operator; but, in addition to these opposition 
factors which will be overcome in time by teaching and demonstra- 
tion, there is the strong religious prejudice of Hindus against any 
form of operative interference with their cattle, even to the insertion 
of an injection needle in many cases, while an inoculation which 
endangered to the slightest degree the life of the animal, would not 
be toleraved under any circumstances. 

The first essential therefore of a serum or vaccine for use on 
cattle in India is safety in action. In other countries stock owners 
are prepared to sustain some loss from inoculation provided the 
remaining animals are immunized and the losses do not equal 
those experienced from the natural disease. Under these circum- 
stances it is frequently possible to employ methods that confer 
strong and lasting immunity but in this country their application 
is very limited. 

Secondly, immunity should be established rapidly. This can 
only follow directly after the inoculation when anti-serum is 
employed, as will be explained later, but the almost immediate 
cessation of deaths amongst the treated animals, in this case, is a very 
valuable object lesson and largely contributes to the acceptance of 
inoculation in districts Avherethe procedure is viewed with distrust. 

Obviously the immunity should be strong enough to resist all 
natural means of infection though it must not be forgotten that 




AaRIGULTURAI- JOURNAI. OK INDIA 


a(?quu‘e(i iinnninity is seldoiii absolute even, btr a time am! seveial 
causes may lead to its b.i'eakdown. 

A consideration of great practical importance is simplicity of 
the operation, as the inoculating stafi' is usually. small. co-optM'arion 
of the owners difficult to secure, areas large, and (ffi,e<-king of aniniitls 
treated often impossible as tire ownei's object to any form of marking : 
thus the need for more than one injection, esjtocially if they havt' to 
be separated by an interval of several days, is a serious olistadc 
to the successful application of the treatment. 

The question of duration of immunity has to be madedependeni. 
to a large extent, on the previous considerations and will be discussed 
when the different methods ai.-e reviowetl. 

The bacteriologist having obtained a serum oi' vaci.dne that 
meets, as far as possible, the requirements just enumei-ated, the 
task of securing its acceptance and of applying it in the limitalion 
of the spread of the infective disease in question falls u})on the 
staff of the Veterinary Department. Under existing conditions no 
attempt at the total eradication of any epizootic ludih' disease is 
possible ; the freedom of movement of stock by which contagion is 
spread, the inability to destroy sources of infection and cany out 
adequate disinfection, the character of parts of the country, the 
va.st areas covered and the relative smallness of the .staff engaged, 
render such a task hopeless. All that can bo done is t<» deal with 
outbreaks as they occur, by inoculating, without delay, all (tattle 
in the vicinity, thereby preventing the contagion from linding 
further suitable hosts in which to propagate, and causing it i.o die 
a natural death. The extent to wliich the.se efforts will succ.et'd 
largely depends on the amount of co-operation gi\'en by the stock 
owners themselves and the sufficiency of the veterinary staff, both 
supervising and subordinate, that is available to carry out the work. 
The finst can only be secured by education and demonstration, by 
which means the confidence of the people will be olAained ; while 
the provision of the second factor rests with the authorities and the 
various veterinary colleges. 

These are in brief thq broad lines on whiclx the ])ra(U,i(;al appli- 
. cation of protective inoculation of stock in this country is based 
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the details of tlieit working and the measure of their success may 
be judged from the reports of the Superintendents of the Civil 
Veterinary Departments in the various provinces and frojn the 
rapid increase, during recent years, in the demand for sera and 
vaccines. 

Before proceeding to discuss the different types of immunit} 
and the v^arious sera and v’accines at present employed, it may be of 
interest if a short account is given of the initiation of prophylactic 
measures against animal diseases in this country. 

The earliest action appears to havm been taken in Madras as 
long ago as ] 866. An Act was then passed for controlling the 
spread of disease in the province but, as the report of a Commission 
appointed in 1890 shows, it was never fully worked, and in fad 
could not have been enforced under the existing conditions 
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that the scientist formed a company, designated the Animal Vaccine 
Company, Ltd., solely for the purpose of supplying anthrax vaccine 
to India and tried with great perseverance to induce the Government 
to commit itself to wholesale vaccination of cattle, on terms that 
would have ensured handsome profits to the company. 

Two Veterinary Officers and two Indian students were sent 
to Pasteur’s laboratory to be trained in the application of the 
vaccines and a large quantity of the material must have been sent 
out, since some years later Pasteur claimed and was paid £800 
sterling for training the officers and supplying 50,000 doses of 
vaccine. 

Either as the result of the all too evident commercial motives 
of the Animal Vaccine Company or of reports from Veterinary 
Officers in India, or both, the Government declined to enter into an 
agreement for the supj)ly of vaccine and decided to delay putting 
into operation any large scheme of vaccination until a more thorough 
investigation of the nature and prevalence of cattle diseases had 
been undertaken by competent officers. At this time also doubts 
were expressed as to whether the anthrax reported in India was 
the same disease as that, existing in Europe and the danger arising 
from the possibility of introducing a new disease by means of the 
vaccines was pointed out. This unceidainty arose from the con- 
fusion that prevailed at the time in the diagnosis of cattle diseases, 
deaths from a variety of different causes being returned as anthrax. 
On this account also the impression was created that the disease was 
responsible for a much larger mortality than was actually the case. 

Accordingly a Civil Veterinary Department was formed and 
in 1890 certain Veterinary Officers were selected to make what 
was designated a “bacteriological survey.” In the same year 
Dr. Lingard was appointed as Bacteriologist and given a laboratory 
at Poona in association with the College of Science. 

Two years later, both the Civil Veterinary Departmc,nt aiul 
the Bacteriological Survey were placed on a more definite footing. 
Mr. (now Colonel) H. T. Pease became Superintendent of the Surv'ey 
iind the functions of the office were defined as being (i) to map out 
the distribution and prevalence of cattle diseases, (ii) to advise 
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Veterinary Oflicers regarding diagnosis, and (iii) to ro-oiHM'ato u itJi 
the Bacteriologist in the conduct of his investigations. 

Meanwhile the location of the laboratoj'y at Poona was ioinn! 
to be unsuitable, both for experimental work and vareiite prep.i- 
ration. Accordingly, the Imperial Bacteriological haburatui}’ was 
established in its present situation at Muktesar, in the Kumaon 
Hills, and suificient buildings were erected to alkav of wui’k being 
commenced there in 1895. 

All this time the Animal Vaccine Company i.-uiitimicd tlieir 
efibits to secure the adoption of the Pasteur Anthrax Vaccines. 
Representatives were sent out and much correspoiulence took 
place. It was nut until the year 1900 that the tJovernment of India 
having received Dr. Lingard’s report on the subject, finally refused 
to entertain further any proposals that the Company might make 
regarding cattle inoculation. 

The grounds on whicJi Dr. Lingard based his objections 
to the employment of the products of Pasteur's (Aunpany wen; 
that aU vaccines required could be prepared ami tested Iiy the 
Government's own experts Avithout the necessity of paying large 
sums of money to a foreign business concern, and that the available 
evidence went to show that anthrax was not sutliciently wide- 
spread to justify immunization of cattle against it on a large scale. 
A feature of the Pasteur vaccines that does Jiot appear to have been 
realized at the time is, that they are not free from risk, and that in 
India -this constitutes a serious objection to their employment. 

The protracted negotiations between the Government of India 
and the Animal Vaccine Company are described at some length in 
a summary written by Sir Edward Buck in 189G and their only 
interest now lies in the fact that tlvey undoubtedly led to the first 
establislmient in this country of a laboratory tor research in stock' 
diseases, and the manufacture of protective agents for their control. 

Since 1895, this work has been carried out at the .Muktesar 
Laboratory under the riirectioii first of Dr. Lingard and then of the 
kite Lt.'C'olonel J. D. E. Hoimos ; to those two workers the credit 
must bo given of initiating and organizing the methods of serum 
uud vaccine preparation in India on the scale at present in operation. 



1 jy AGRlCULTURAb JOURNAL OF INDIA [XI, II. 

Id order to make clear why certain methods of protective 
inoculation are free from risk while in others there is an element 
of clanger, and to explain, as far as possible, the reasons for 
the variations in the character and duration ol immunity 
produced in different ways, reference may here be made to 
the main points involved in the action of tliosc sera and 
vaccines which are employed in India at the present time. 

By making this restriction the production of immunity against 
diseases due to protozoon infections, such as Red water and the 
other Piroplasmoses, will not be discussed ; several Jorms of this 
group of diseases are very widely spread throughout India, but all 
the native breeds of cattle have a high degree of immunity against 
them and in consequence they have attracted little attention. In 
relation to the importation of pedigree stock from England and 
other countries more or less free from these infections, the subject 
however is of great interest and practical importance and will require 

investigation in the near future. 

It is a well-known fact that when a person or animal recovers 
from an attack of a bacterial disease, they are protected usually 
for a long period against a further attack of the same disease and 
as a result are said to have acquired immunity. 

All the Indian stock diseases in which inoculation is practised 
are caused by micro-organisms which produce their injurious effect 
in one of two ways, either (i) by spreading through the body in the 
blood or lymph stream as in anthrax, rinderpest, etc., or (ii) by 
remaining at the point of infection and forming toxins which are 
absorbed and poison the cells of the body, as is the case in tetanus. 
Immunity in both classes is due to the formation in the body of 
certain substances which, according as they aid in the destruction 
of the invading organisms or neutralize liberated toxin, are known 
as bacteriolysins and anti-toxins respectively. 

The animal body, either as the result of ,an attack ol 
a particular disease or the injection of various animal cells 
and fluids or poisons of different kinds, is capable of forming 
many other varieties of anti-body each having some specific 
action on the agent that provoked , its formation, but 
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any account of these is outside the scope of the present 

The bacteriolysins and anti-toxins, like the other anti-bodies, 
circulate in the blood plasma and body fluids and after recovery 
from the disease the tissues responsible continue to produce them 
for some time, thus maintaining the protection. For this reason 
such a recovered animal is said to possess an active immunity against 
that particular disease. When an actively immunized animal 
receives large and repeated injections of the organism in question 
or its toxin, as the case may b.e, its tissues are stimulated to form 
anti-bodies in greatly increased amount and the animal is then sau 
to be hyper-immune. The anti-bacterial and anti-toxic sera used 
in practice for inoculation are obtained from the blood of such 
hvper-immunized animals. 

" If a susceptible animal receives an inoculation of anti-serum 
it will at once acquire an immunity, the strength and diuation o ' 
which will entirely depend on the quantity of anti-body contained 
in the injected serum; the tissues of the injected anmial itself will 
form no anti-bodies so that its state of insusceptibility is known 

as passive immunity. . , r ■ 

Since the serum and its contained anti-bodies are eliminated 

or neutralized in the same way as other foreign substances entering 
the body, passive immunity is of short duration, usually lasting 
only about two to four weeks. This is the serious drawback to 
the production of immunity of the passive variety, which otherwise 
possesses the very desirable features of absolute safety and ininie- 
diate protection. Active immunity, on the other hand, is .Y 

of long duration so that if a method can be found of establishing 
this variety without the dangers and drawbacks of a natiira 
attack of the disease, there is an obvious advantage in its 
employment. The first discovery of a means of accomplishing 
this was made by Tenner, in 1796. This observer noticed 
that persons who had suffered from cow-pox, a benign eruptive 
disease of cattle, escaped contracting small-pox, then very prevalen 
in England. Accordingly he introduced the method of vaccination 
with the infective lymph from cow-pox lesions by which human 
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beines are made to pass tlirougli an attack of tire mild bovine iorm 
of tire disease in order that thereby they may develop an imimimty 

against the graver infection. , .i i. 

Although it was not until nearly a century later tliat any veiy 

clear ideas on the subject of immunity came to be formulated, 
Jeiiner’s discovery remains the greatest therapeutic fact of all time 
and to this day one of the most successful methods of aiditicial 
iniiiiunizaitioii in existence. 

The basis of modern methods was laid by Pasteur in 1880 
when he demonstrated that the virulence of cultures of anthrax 
bacillus could be reduced so that their inoculation in suitable closes 
failed to produce a fatal attack of the disease but gave rise to strong 
active immunity against it. Later many other means were 
devised for giving active immunity against different diseases in all 
of which the living organisms were employed, but the danger mini- 
mized either by introducing them into a tissue unfavourable for 
their multiplication or by attenuating their virulence by physical, 
chemical or other means before inoculation. By these methods, 
in which living germs are injected, a fairly strong immunity can be 
provoked, but either on account of the very variable susceptibility 
that always exists among individuals of any one species, or the re- 
acquirement of virulence by the organisms, there is always a certain 
amount of danger of a fatal attack of the disease being set up in a 
proportion of cases. The average fatalities caused in this way may 
be so small as not to be worth consideration in other countries, 
but they are usually sufficient to prevent the adoption of such 
procedures in India. 

More recently it has been found that a degree of active immu- 
nity can be produced by tlie injection of the bodies of bacteria 
killed in various ways. This procedure is quite free from danger 
and is that employed with such marked success in typhoid and 
plague inoculations in the human subject. The results obtained 
in the case of animal diseases have not been so striking but the 
method has been adopted in certain cases with good effect. 
The resulting immunity lasts considerably longer tlian that 
following the injection of anti-serum but as always occurs in active 
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immunization there is a short period, usually three or foui; days 
with dead vaccines, following the injection, during which the animal 
has an enhanced susceptibility. This so-called negative phase is 
due to the absorption of the existing anti-bodies and lasts until the 
tissues have begun to produce the specific anti-bodies that afford 
the protection ; the subsequent period of immunity is known as 

the “ positive phase.” . „ i ■, 

As a consequence of the researches of Sir A. E. \\ right and 

others killed vaccines are now largely used in the treatment of 
bacterial infections, both in human beings and animals, but since 
the subject is outside the strict interpretation of the title of this 

paper, it can only be mentioned here. ^ ^ 

What may be described as a combination of passive a,nd active 
immunization has been employed with marked success in certain 
diseases, and is applicable to almost all those for which a strong 
anti-bacterial serum can be prepared. The method is termed 
“ serum simultaneous ” and comprises an inoculation first of anti- 
serum and at the same time or shortly^ afterwards an _ injection of 
a culture of the organism or of material containing it. In this 
way the animal is given an immediate passive resistance which 
prevents a subsequent attack of the disease following from the 
inoculation of the living germs, or so modifies it as gi-eatly _to 
lessen the risk of a fatal termination. In either case an active 
immunity is set up, the strength and duration of which 
depends as a general rule on the severity of the reaction 

^ Since however, it is not always possible to establish, a correct 
balance between the amount of anti-serum and infective material 
required in difierent individuals whose susceptibilities may vary 
considerably, the method is not without danger and so can only be 
employed when the owner is prepared to take the risk, and m 

places where the disease already exists. 

Having thus defined the general lines on which immunity to 
ceiiiain classes of infective disease can be esteblished, we may nmv 
consider the individual diseases more in detail, and the first in point 
of importance is rinderpest. 
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on protective inoculation 
done in Bouth Africa by Jh-och, luinei, 
Edington, Pitchford and others just prior to the 
starting of the Muktesar Laboratory; the first line of inquiry to 
which the officers of that institution therefore devoted tlieir attention 
was to ascertain which of the various methods put forward was most 
suitable to Indian conditions. At the request of the Government 
of India, Koch visited Muktesar in 1897 and gave a demonstration 
of his bile process, but after much experimental work, extending over 
several years, it was decided that the serum alone method was the 
only oiie which satisfied the necessary requirements for adoption 
in India. Serum inoculations were accordingly started in the year 
1900 when 1,730 doses were issued. At first its acceptance by stock 
owners was slow but as its value came to be realized the demand 
increased rapidly. In 1904 the output from Muktesar was 56,483 
doses, in 1906, 1,24,015, by 1911 it had risen to 7 lacs of doses, while 
last year no less than 13|- lacs of doses were supplied to India alone. 
At the present time the demand for rinderpest and other sera and 

vaccines appears to be mainly regulated by the number of qualified 

veterinary assistants available to carry out the inoculations in the 
various provinces. The staff of these is now much below lequiie- 
ment or even sanctioned strength., partly on account of the War 
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ind partly owing to the veterinary colleges being unable to pass 
3 ut a sufficient number of graduates to fill the vacancies. 

Cattle are by far the greatest sufferers from rinderpest but 
ffieep and goats may also become affected and deaths especially 
in imported breeds, may be irumerous. The causal agent is present 
ill the blood and discharges of affected animals but is too mumte 
to be visible even under the highest power microscope ; it is therefoin 
referred to as an ultra-microscopic virus and since cultures cannot 
be obtained, blood from infected animals which contains the viras, 

is used in immunization and hyper-immunization for the production 

of the anti-serum. ' . . 

The process of manufacture has been much improved from 

time to time and that which is now adopted is briefly as follows : — 
Bulls of the highly susceptible Kumaon breed and buffaloes 
are employed and are first immunized by the serum simultaneous 
method already referred to, by which each receives a standard 
dose of anti-serurn and at the same time a small injection of blood 
from an animal suffering from rinderpest. As a result the amma. 
passes through a mild attack of the disease and recovers in abom 
10 to 12 days. At the height of the reaction some blood which thei 
contains virus is taken for hyper-immunizing other serum makinj 
animals. A week after complete recovery the animal ^ bled one 
for serum and a few days later receives an injection of from one t' 
two litres, according to its weight, of a mixture of virulent blood an 
potassium citrate solution, the latter being added to prevent clottin 
and aid absorption of the blood. On the 8th, 12th and 16th daj 
the iniectiou the animal is bled for serum, the amount take 
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Iiiive been prepHred, tJie wliole iti luixcd and to.stetl iu gruduated 
doses on susceptible iiill bulls. In tliis way tlic strength of tiic' 
senun is ascertained and only that is issued wliicli. will protect against 
an injection of ^’i^■^^lent blood in doses of 72 c.c.. ])er tiOP lb. body 
weight in tlie case of liill bulls. Tliis is ecptal to 4 c.c. per (idO Ib, 
in plains cattle ; smaller doses are usually suHicient to prevent a 
fatal attack in the test animals but in, order to provide a margin 
for safety the standard close issued is 5 c.c. for plains animals. A.s 
however the susceptibility of plains animals varies considerably this 
dose may with adv^antage be increased in those outbreaks in which 
a high mortality indicates low resistance to the disease. 

As has already been explained, the serum gives an immediate 
passive immunity lasting about tw'o to three weeks or longer if the 
dose is increased. This would seem to be of little practical value 
but actually it is found to fulfil requirements in the majority of 
outbreaks at the present time. All that can now be attempted is 
to check the mortality in places where the disease is active and 
prevent, if possible, an extension of the infection ; accordingly, the 
stiU healthy cattle in the neighbourhood receive an inoculation of 
serum and are then allowed to mix with the sick or graze over 
infected ground. In this way a good proportion of them pass 
through a mild attack of the disease and develop an active immu- 
.nity of long duration. To all intents and purposes this is a natural 
method of serum simultaneous inoculation, natural infection taking 
the place of the injection of the virus. It is not so reliable but is not 
open to the same objections as the double inoculation and in practice 
is found to give satisfactory results. The treated animals that do not 
become infected are nevertheless protected for a sufficient time to allo^\' 
of the sick animals either dying or recovering, thus getting rid of the 
source of further infection. A few deaths after serum inoculation are 
usually reported but last year the returns show that these amounted 
to just 0-4 per cent, of the treated animals* and in a considerable 

Rinderpest in 1914-15, Reports of Civil Vety. Dept. 

Number of deaths before inoculation ... ... 44,450 

Number of animals inoculated ... 4,39,470 

Number of deaths after inoculation ... ... 1,7(55 
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inoculation, a degree of active immunity is nevertlieless established, 
but it is doubtful whether this is of long duration. 

Wliile undergoing immunization the cattle must be strictly 
isolated as during the reaction they are capable of transmitting 
the disease to healthy stock, and subsequently the slieds in w'hich 
they have been kept, should be thoroughly disinfected. 

Hsemorrhagic Septicaemia is an acute, rapidly fatal flisease 
affecting essentially bovines though horses and elepliants sometimes 
become infected. During 1914-15, 3,395 deaths from this disease 
were reported, but the actual number is undoubtedly much greatei-. 

The causal bacillus can live in moist soil and is probably very 
widely distributed. Outbreaks of the disease are most frefjuent 
during and after the rains when the conditions are favourable for the 
multiplication of the organism and the excessive moisture rediuies 
the vitality and resistance of the animals. During drought also 
the disease may occur ; scarcity of food then weakens the cattle 
and renders them more susceptible to the infection, which they 
probably obtain from drying-up tanks and river beds. Once the 
disease has started, it may spread by direct contagion but seldom 
assumes the epizootic character of rinderpest. It runs a very rapid 
cours'e, death usually occurring two or three days after infection 
in a large proportion of the animals attacked. 

lingard first prepared ananti-serum against this disease in 1905, 
by the injection of small doses of culture of the organism into 
cattle. Holmes greatly increased the strength of the serum by 
employing larger injections of culture. A considerable number of 
doses at 5 c.c. each were issued between 1905 and 1908 but early 
in the latter year its use was discontinued as the protection given 
was considered to be too short for practical purposes. In 1910 
Holmes introduced the stronger serum at 15 c.c. per dose and the 
demand rapidly increased from 1,800 doses the first year to 77,328 
doses in 1914-16. This figure has already been exceeded during 
the first nine months of the current financial year. 

In dealing with outbreaks of the disease the animals exposed 
to infection are inoculated with anti-haemorrhagic septicaemia 
serum ; this gives them an immediate passive immunity lasting 
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for three to four weeks, by which time the sick animals have usually 
either died or recovered. The disease not being as readily conveyed 
by contagion as rinderpest and its course being more rapid, there 
is not the same likelihood of producing an active immunity by the 
mixing of inoculated with sick animals, so that no lasting protection 
results in most cases. Active immunity may be obtained by a 
serum simultaneous inoculation, a small dose of culture of the 
organism being given shortly after the serum. Owing to the great 
variation in susceptibility of different individuals it is difficult 
to fix accurately the dose of serum necessary to control the reaction 
caused by the injection of culture so that a small percentage of losses 
must be expected. For this reason also the method should not be 
adopted in areas free from infection. ■ 

A serum simultaneous inoculation is employed at Muktesar 
to first immunize the hili bulls and buffaloes from which serum is 
to be obtained. Then, at intervals, after recovery from the first 
reaction, the animals receive gradually increasing doses of virulent 
culture of the organism, injected subcutaneously, until they are 
highly immune and can tolerate the injection of 1 litre or more of a 
broth culture. They are bled three times for serum and again 
receive culture in still larger doses, the subsequent bleedings and 
injections following each other as in the preparation of other 
anti-sera. 

In certain districts haemorrhagic septicaemia appears with 
such regularity at particular seasons of the year, that a safe method 
is required of giving a more lasting immunity than serum can confer, 
to be applied before the disease has actually broken out. To meet 
this need as far as possible, a vaccine containing only killed 
organisms was prepared in 1908 ; since its introduction the 
demand has rapidly increased until in 1913-14, 2,40,000 doses were 
issued. It is perfectly free from danger and in doses of 5 to 10 c.c. 
provokes a degree of active immunity which lasts several weeks. 
Owing to the fact that a “ negative phase ” of about four days’ 
duration follows the inoculation, vaccine should not be made use 
of when the disease is already active, otherwise deaths are likely 
to follow. 
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Experiments are now being eanied out with the view ol' 
lengthelg, if possible, the period of imnmnity that van bo pvo<luee, 
by dead vaccines but the great susceptibility of cattle, and 
especially of buffaloes, makes this extremely difficult of accomplish- 

meiit by means of a single inoculation. , a n , 

True anthrax is responsible for a large number ol deaths yearl% 
in cattle, horses and sheep, but outbreaks are usually sporadic and 
the infection does not spread rapidly among the amma s <> a 
particular locality. Occasionally, lunvcver, a considerable mini )cr 
may become infected from one source at the same time. As willi 
haemorrhagic septicaemia the bacillus lives m tlie sod 
districts is more prevalent during and after tlie rams. Most animals 
are very susceptilile \v1ien inoculated with a small amount ol ciiHui e 
of the bacillus and a high percentage succumb but the native breeds 
of cattle are curiously resistant to this form of the ,liscase_ unless 
their vitality has been reduced by some means. Subjection to 
unfavourable conditions also probably plays a considerable jiait 
in aiding natural infection by anthrax, just as it does in luemorrhagic 

septicaemia. . tv 

As already mentioned, Pasteur was the first to <vmlcr 

artihcial immunity against anthrax on animals ; thus he dnl yy 
means of, cultures of the organism attenuated m vinihmce by 
growing in oxygen at high temperatures. He employed two vac- 
cines, the first being more weakened than the second, and these were 
injected at an interval of ten or twelve days. Although largely 
used on the Continent at the present time, the results obtained with 
Pasteur's vaccines have not always been favourable, and ni most 
other countries their employment is strongly discouraged. Several 
modifications of Pasteur’s method of attenuating the cultures havi* 
since been practised but these in common with the original vaccines 
have the following objections :-The immunity resulting is vanalilc 
and uncertain, deaths from anthrax following the use of the 
vaccines, especially the second, are not infrequent and the danger of 
disseminating the disease in this way is by no means negligible. 
In horses and sheep the vaccines are unsafe and con.sKlerable 
mortality sometimes follows their injection. For these reasons 
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attenuated vacoines are very unsuitable for use in India, tliougii, as 
previously stated, they were not the ones put forward when the 
Government decided in 1900 to have nothing further to do with 
the Pasteur vaccines. . 

. ‘ Anti-anthrax serum was first prepared by Sclavo in 1895 and 
subsequently by several bacteriologists but no very extensive use 
appears to have been made of it for the protection of animals. 

Lingard introduced anti-anthrax serum in India in 1902. He 
prepared it from cattle by repeated inoculations of living culture of 
the organism in a similar manner to that described for the produc- 
tion of hasmorrhagic septicasmia serum. Large amounts of 
anthrax serum were employed in the field diuing the years following 
its introduction up to 1908, but it was then found that a large number 
of deaths attributed to anthrax were actually caused by the 
organism of haemorrhagic septicsemia and accordingly its use was 
restricted to outbreaks in which the diagnosis was confirmed micros- 
copically ; at the same time the issued close was increased to 15 c.c. 

In 1913-14 the demand increased to over 20,000 doses, and 
last year showed a further slight increase ; in the earlier part of the 
current year anthrax was very prevalent and over 40,000 doses 
have been issued during the past nine months to all parts of India. 

Serum injections are carried out on cattle that are actually 
exposed to risk of infection in places where one or more deaths from 
the disease have occurred. Protection is given for three or four 
weeks only but this chocks the immediate spread of the disease and 
allows the soiuce of infection to be dealt with by disinfection oi.- 
other means. If necessary the inoculation of serum may be repeated. 
For the treatment of anthrax in man, anti-serum has given very 
good results, and where opportunity ofiters, could be similarly 
employed in the case of animals ; unfortunately the disease is 
usually so rapidly fatal that death occurs before treatment can be 
applied. 

In places where anthrax frequently appears and the owner 
is prepared to accept the risk of a few deaths from the inoculation, 
an active and lasting immunity may be produced in cattle by the 
“ serum simultaneous ” method, using either virulent or attenuated 
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Another seasonal and spor 
formerly confused with anthrax 
is black quarter or quarter evil. 

The French name, charbon symptomatifiue, is alsc» sometimes 

used, but since this serves to perpetuate the old confusion with 
anthrax, of wdiich the French name is charbon, it ought to be dropped, 
and one of the more accurately descriptive English names adopted. 

The black quarter bacillus can also exist in soil and on gaining 
entrance to the body, developes in the muscles, usually of tlie hind 
quarter, causing local symptoms and rapid death m the great 

majority of animals becoming affected. 

A serum for this disease can be prepared, but as it only affords 
protection for a short time and the spread of the infection by direct 
contagion is of infrequent occurrence, it possesses little practical 

In most countries vaccines, prepared according to the ongmai 
method of Arloing and Corniven or some modification of this, arc 
employed and give highly satisfactory results. Ab the causal 
bacillus is found in great numbers in tlie affecied muscles of animals 
which die from the disease, this tissue or the juice expressed from it, 
is employed in the preparation of the vaccines. 

By Arloing’s method a first and second vaccine are prepared 
by heating the dried muscle at definite temperatures for a short 
period ; greater heat being applied to the fii'st than to the second ; 
in this way the organisms in the first vaccine are more attenuated 
than in the second and each is inoculated separately at an interval 
of ten days. 

Vaccines made according to this method were first issued by 
Lingard in 1906, but owing to the necessity for two oper ations the 
demand was not large. 
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Holmes in 1909 tested a single vaccine made b)?" mixing in fixed 
proportions first and second vaccines, prepared somewfiat after 
the method of Arloing. This gave very satisfactory results, and 
the average yearly issues since its introduction have amounted to 
nearly 16,000 doses. 

To simplify its inoculation the vaccine is supplied in the form 
of a pillule which is inserted under the sldn by means of a special 
injector. In as much as the vaccine contains Ihdng, though 
weakened organisms, its use is not always free from risk, but in 
practice the deaths have been so rare that no objection to the inocu- 
lation has been raised on account of them ; last year out of 4,902 
cattle inoculated only 10 or 0'2 per cent, subsequently died of the 
disease eitlier as the result of the injection or owing to its failure 
to give immunity. As the disease is not transmitted by direct 
contagion to any extent there is little danger of introducing it by 
the vaccination although this is only recommended in places where 
the disease is known to have already occurred. 

An active immunity lasting at least several months is estab- 
lished, and since young animals are those most susceptible, one 
inoculation will usually carry them over the most dangerous period 
of their lives. In badly infected districts the injections may be 
repeated each year. 

The sera and vaccines already referred to are used almost 
entirely in outbreaks of disease in bovines ; the majority of diseases 
of horses and sheep in India either do not lend themselves to 
protective inoculation, as with surra and glanders or such cannot 
be attempted owing to our ignorance of the causal agent itself, as 
is the case in Jcumri and several other local diseases of stock not 
yet investigated. There is reason to believe that some of the latter 
class are caused by plant or other poisons and not by micro- 
organisms, in which case protective inoculation can hardly come 
into operation to aid in their prevention. 

The only purely equine disease for which protective agents are 
issued from Muktesar, is strangles. As a general rule, this disease 
does not call for prophylactic measures in India, but in the 
Government Kemount Depdts the losses and trouble caused by it are 
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Since 1909 anti -strangles serum lias 
injection of liorses, mules and cattle, u 
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animals may become affected, but tlie great major luy ui. 
seen in horses. Tire tetanus bacillus gains entrance to the bod\ 
through deep wounds and produces its effect on the animal bod} b) 
means of the toxin which it forms in tlie wound and wliich becoming 
absorbed acts on the nervous system. By obtaining this toxin from 
cultures of the bacillus and injecting it in gradually increasing doses 
into horses, a strong anti-toxic serum can be prepared. This when 
injected into an animal in suitable dose protects it against infection 
by the organism for a period of three or four weeks. It is employed 
chiefly on horses that have ' contracted penetrating sod infected 
wounds, in the same way that it is injected into wounded men at 
the front, to prevent the development of any tetanus germs that may 
have entered. It is also given in the treatment of cases of the 
disease but the benefit derived is not always very marked, either in 
man. or animals. 
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Anti-tetanic serum was prepared at tlie Muktesar Laboratorv' 
jn 1906, but as the demand was too small to justify the expense of 
its manufacture, this was discontinued the folloiving _Year ; the 
product of various reliable English and American firms can be 
obtained on the Indian market. 

Once the value of a biological product in the prevention or 
cure of a disease has been demonstrated, there is a common tendency 
for inexperienced persons to form an exaggerated idea of the effects 
and possibilities of the agent ; to avoid disappointment it is 
necessary, therefore, to emphasize that all methods of establisliing 
immunity are liable to break down in a proportion of individuals 
whose susceptibility is abnormal. What is aimed at is to give as 
strong and lasting an immunity as the limitations of Indian con- 
ditions will allow, and the periods of protection stated for the 
different sera and vaccines apply to the normal animal, but in all 
cases a few individuals rvill be found in which it will be either- shorter 
or longer, according as their susceptibility is greater- or- less than the 
average. The importance of such adverse circunrstances as fatigue, 
hunger, drought, cold and rain, in predisposing stock to diseases 
has already been mentioned and these may be sufficient to 
break down in some cases the additional resistance conferred by 
inocidation so that in estimating the value of airy pai-ticular agent 
they should not be forgotten. 

, • That inoculation of stock should have extended in India during 
recent years with the rapidity shown by the increasing demand for 
sera and vaccines, and in spite of the obvious difficulties of securing 
its voluntary acceptance, is a tribiite not only to the value of the 
agents themselves but also to the energy and perseverance of the 
Veterinary Department, on whom the task of gaining the confidence 
of the stock owners rests. 

There can be little doubt that as knowledge spreads the 
importance of guarding their animals against disease will become 
more widely recognized by Indian stock owners and protective 
inoculation will-conti-ibute to a still greater extent towards the 
agricultural prosperity of the country, which depends so largely on 
the maintenance of the health of its live-stock. 



NOTE ON SOIL DENUDATION BY RAINFALI 
AND DRAINAGE: CONSERVATION OF 
SOIL MOISTURE.* 
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Chief Scientific Officer^ Indiaii Tea Association 


The question of soil erosion in India in most of its aspects lias 
been discussed recently by tire Imperial Economic Botanist, and 
this note is submitted only because it contains a few observations on 
the way in which soil erosion is dealt Avith in a neighbouring country 
where the problem is of great importance and in many respects 
similar, and because it may help to identify the agriculture of tea 
with that of other crops in India in respect of the necessity for 
improving existing methods of prevention of loss of soil by wash. 
Although there are many features of tea cultivation which make tea a 
thing apart from other agricultural operations in India, this is a 
point where the interests of tea planters are identical with those of 
other agriculturalists. 

The retention of soil on sloping land by prevention of wash is 
of considerable importance to the tea industry of North-East India 
not only in Darjeeling, where land slopes very steeply, but in other 
parts of the tea districts where estates are generally fairly level. 

The conditions under which soil erosion takes place in the 
different tea districts of North-East India may be described as 
follows : — 

In Assam tea land is usually level but it is intersected by 
hullas or nullahs l(natural depressions which take off 
surface drainage), some of which are filled with jungle, 
while rice is grown in others. Tea which has been 

: ' * A pi^tper submitted to the Board of Agricuituro in India, 1910. 
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planted for many years on the edges of such Indicts 
shows in most cases unmistakable signs of having suffered 
from the soil erosion which has taken place. 

In the Dooars tea land consists of a bank of heavy loam 
extending several miles from the foot of the Himalayas 
southwards toAvards the plains and below this of level 
land, the soil of which is in most places grey and sandy. 
There is a definite drop of a hundred feet or more from 
this red banlc to the plain below and similar breaks occur at 
places in the red bank itself. The tea land of the Dooars 
is intersected by rivers which flow directly from gorges 
in the hills, and in time of heavy rain these are rapidly 
flowing torrents ; in the cold weather tliey are almost dry. 
These rivers often alter their line of flow and tea conse- 
quently is not usually grown near their banks. In many 
places near the hills the surface of the stiff red clay loam 
is undulating. It is on this red bank that the most 
serious problems of sod erosion have to be faced, and, 
with a rainfall sometimes as high as 200 inches per annum , 
and confined chiefly to a few months in the year, the loss 
by wash is considerable. The fertility of this red soil 
suffers very seriously when wash has taken place. 

In Cachar and Sylhet a particular feature of tea lands is the 
presence of steep rounded (low hills projecting from 
the level plain) interspersed among flats of different and 
more recent soil. The tilas are sometimes quite sandy, 
sometimes gravelly, but often of fairly stiff clayey soil. 
The soil of the flats ranges between a heavy intractable 
clay and a coarse sand, poor chemically. A special 
type of such flats are the drained bheels (peat bogs) 
in which the percentage of organic matter may range 
between 15 and 70 per cent. The prevention of soil 
erosion is of particular importance in this district in 
connection with the loss of the fertility of the- tilas. 

In Darjeeling the soil at higher elevations usually consists of a 
heavy reddish clay and that at the highest elevations is 
overlaid by a fairly deep humus layer and wash is not 
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very serious. At iiiediuiu olc\’'i(.tiujis liiis olay sudors 
from wash and the fertility of t!ie laud has c.ousequcutly 
deteriorated. At medium elevations also some ver}- 
saiidy soils occiu’ aud these have suffered very oijusidei- 
ablv from wash. At lower elevations near ri\'ers where 

t/ ■ 

the land is less steeply sloping some rich alluvial sandy 
stretches are found which have been foruKHl at tlie expense; 
of the fertility of the ridges and hill sides above. 

Throughout the tea districts, with the exception of a few gardens 
in Darjeeling and on some of the lilm in Cachar and Sylhet, the 
arrangement of tea bushes is in square or triangular alignment and, 
in solving the problem of protecting estates fiujin loss of fertility by 
soil erosion, the treatment of considerable areas of ohl tea, jilanted 
in this manner (a most objectionable one on land where serious 
loss of soil by wash is likely to take place) many years ago, has to bo 



considered, in addition to devising the best means of laying out and 
planting such slopes on land which is being put under tea for the 
first time. 

At the end of the year 1913 the writer Sj)ent some weeks in 
Java and Sumatra and was much impressed by the means whiidi 
are taken in these countries to pi-eveut loss of surface soil liy wash 
on tea estates as compared with the efforts made to this end in 
Ceylon and North-East India. 

The whole of the tea districts of Java are sloping land, anti it is 
the invariable custom to plant tea fairly closely on contour lines 
as distinguished from square or triangular arrangement, the result 
being that in no cases are there spaces bptween tire bushes, in straight 
lines of any length down slopes such as can be seen on-(b,'ery tea 
estate in Ceylon and on many estates on. -slo-ping gromwl in' Nortli- 
East India where the planting is’ in square or triangular alignment. 
Contour planting is undoubtedly the, better method whenever there; 
is possibility of serious erosion. ’ - 

This being the first step taken by Java planters, other means 
are adopted according to the nature of the land, and these consist 
in terracing, where the land is steeply sloping, and in arranging a 
system of contom- drains, contour hedges of suitable leguminous 



Kjpimom ainer m aiiterent parts of the world as to the value of 
terraces, a fact which seeras to indicate that there inay be some 
factor as yet not fully understood which accounts for terraces being of 
use in some places while in others their value appears to be doubtful. 
1 n Ceylon tea estates terraces are rarely seen in spite of the fact that 
much of the tea land is more steeply sloping than on most estates 
in Java. It is surprising that in Ceylon the terracing which is so 
picturesque a feature of the journey from Colombo to Kandy has 
not been copied on tea estates and the omission has uAdoubtedly 
been an error in judgment though it has been a still greater mistake 
to have adopted linear instead of contour planting on sloping ground. 

In Java, certainly, nearly everyone is persuaded of the value 
of terraces on steeply sloping ground. 

Opinions differ in Java as to whether terraces should be made 
before the tea is planted or afterwards. The argument in favour 
of making the terraces before planting the tea is that the work can 
then be done carefully and completely without any disturbing factors, 
and, being done, is done once for all, and when the tea is eventually 
planted it merely remains to adopt an efficient system of keeping 
terraces in order. Those who are in favour of making the terraces 
after planting out the tea base their argument on the fact that in 
such cases the tea is planted in surface— and not in sub-soil, and 
that if the weeds, when they are gathered, are regularly placed 
between the rows of tea, planted in contour lines, terraces form of 
themselves and are in all respects as efficient as those made more 
expensively before the planting out of the tea. It is possible however 
to make terraces before the tea is planted out, in such a way that the 
seedling plants are planted along the lines of trenches which have 
been filled in entirely with surface soil, and it is more satisfactory 
from several points of view to make terraces before the seedlings are 
planted. (Sketch 1.) 

Terraces having been made the upkeep of them is a matter of 
great importance. In Java many different plants are used to protect 
the edges and faces of terraces and are either planted there directly 
or, if of naturally occmi'ing species, are encouraged to grow in 





preference to otlier plants by a process ot 
terrace faces. Species of Hydrocotyle, 
are commonly seen grown in this way. 

On fairly broad terraces it is often 
trenches at intervals along the inner edgf 
serve to catch the wash which comes from 
catch-treirches are cleaned out when the 
the earth which has collected in them is i. 
above. (Sketch 2.) 

The system is an 
weeding and forking, 

A similar sy 

where the land is not steep enong 
generally ai 

and of green crops, sometiii 
lines of tea between them, 
trenches, which are usually a 
feet deep, alternate with 12 
are arranged in echelon wf 
different trenched contours, 
one line of catch-trenches ai 
green crop hedge, it will e’ 
trench below. (Sketch 3.) 
out, vdrich is usually done at 
up the slope. 

Leguminous plants such as Leucaena 
Tejyhrosia jnirpwea, etc., are ^ 

the hedges wl 

Combined with this is 
The main drain system- 
without exception fairly steepy sloping gr 
tion— consists of “ hoeft afvoergoten ” ( 
directly down the slopes, 

nection with the drainage system to remove as 


excellent one xinder -Java coiKlitums wtieie 
instead of hoeing, is the method of cultivation. 
7Stem of catch-trenclies is em-[>loyed largely in (-ases 
;h to terrace. The method then 
is one of alternate contour lines of cat(di-trenches 
ith one and sometimes with two 
di cases the positions of the catch- 
12 feet long by 1 foot broad by l | 
iirtervals along the contoia'S, and 
ose next above or below along 
rat if any oaidh is carried beyond 
3 t the intermediate tea bushes and 
ally be caught in the next catch- 
n these catch-trenches are cleaned 
ime of weeding, the earth is thrown 


glauca, CUtma eayamyom, 
the plants most commonly used for 
ffich alternate with the catch-trenches. 

a careful system of drainage. 

— it must be remembered that almost 
round is under corrsidera- 
(main drains) which lead 
It is considered most important in con- 

far as possible the 

..irouyjLVJ-j.' v» J.WXJ., ^ ; ^ ^ 

excess water which cannot sink into the ground sufficiently rapidly 
■in case of heavy showers. , . 
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The soils Of Java are very porous and when slight showers fall 
ram sinks rapidly into the ground, but the soil is also verv rapidlv 
washed down by water flowing over the surface of the ground, if ail 
ae ram. water .e not immediately removed when heav,- rain falk 
This IB at once the advantage and the danger of the soil of Java 
To prevent this loss by wash, it is considered of primary 
importance to have an escapement for evoess water, and the main 
drains straight down the slopes serve this purpose best for they 
ensure the rapid removal of water at places which are chosen for the 
piupose, and not at places where the rush of water may do damage. 
The best situations for some of these drains are the places where 

W ere these gullies are pronounced in character one usually finds 

iGi roc s.y iSiviiiGSj or roiijlicr WQit/Gr-lop'io'P'rl 
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because it would mean the escapement of water down liill at a jioint 
for wliiclr preparation for its control had not been made. 
(Sketches 4 and 5.) 

Modifications of one or other of these methods is the system 
adopted in Java for the prevention of wash, and on some of the new 
tea estates which are being started in Sumatra. 

Tliere is some difference of opinion in Java as to the extent to 
which cultivation is a factor in aggi:avating loss of surfai^e soil by 
wash. Some claim that if soil be cultivated at times of the yea>- 
when there is much rain, the rain, instead of washing the soil with 
it down the slopes, sinks into the ground and thus wash would be 
prevented. Others say that if the soil is undisturbed, and parti- 
cularly if it be protected with a slight covering of jungle, wash will 
be inappreciable whereas it will be considerably greater if tdie soil 
has been recently cultivated and is broken up and free of jungle 
growth. Very much depends on the nature of the soil and this 
is a subject which might receive study in connection with loss 
of soil by wash in India : that is to say, it would be worth wliile 
to determine, in districts where loss of surfac’e soil by wash is known 
to be great, the effect of cultivation in aggravating or reducing the 
amount of wash and to correlate tlris information with data bearing 
on the mechanical composition and physical properties of the soil. 

There is another point which has so far been left out of discussion 
on the subject of soil denudation in India and that is the extent 
to which dry wash — that is, movement of particles of soil down 
hill in dry weather as the effect of wind. — takes place. In -lava, 
this dry wash takes place chiefly at medium elevations wliere the 
soil is loamy in character but is of sufficiently good tilth to puK’erizi.! 
on the surface in dry weather. The compact soil immediately 
below the loose layer on the surface affords a comparatively smooth 
plane down which detached particles of surface soil are blown by 
wind. These particles collect behind tea bushes and stones ami on 
the flat faces of terraces and are washed down in the form of mud 
by the first heavy shower of rain. 

The extent of the loss of soil which is going on steadily this way 
in dry weather is undoubtedly very great in some districts of Java, 
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and it would be interesting to determine whether a similar 
phenomenon takes place to any great extent in India and in what 
localities it occurs particularly. 

Speaking of tea planting only it may be said that the methods 
employed in Java appeal to the writer as being unquestionably the 
best that can be done to prevent loss of surface soil, and although it 
is a matter of great expense and trouble, yet, 'where tropical 
agriculture is becoming yearly more intensive and new land cannot 
be obtained to replace by new clearances the older parts of existing 
estates, all that can be done to prevent loss of surface soil on 
existing estates has a very great commercial value. 

The adaptation to the conditions 'which obtain in the tea 
planting areas of India, of Java methods should receive careful 
consideration. 

The present measures adopted for the prevention of wash in 
the tea districts of Ceylon and North-East India appear ■to be largely 
wrong or inadequate. 



SPRAYING FOR RIPE-ROT OF THE 
PLANTAIN FRUIT. 

BY 

JEHANGIR FARDUNJT DASTUIl, 15.Sc., 
First Assistant to the. Imperial Jlycoloijist. 



The plantain fi'uit is often aa-cotccl by a _ripe-vot causo.l by a 
fungus, Gkeonporinm mmantm, cliiefly during 
disease is ooinnion wlierever plantains are grown, ft is oonfin 

to the fruits and tlie fruit stalk. v -- 

In. India, as far as the writer is aware, it is ehie iy a disease 
of the stored fruits ; hut it is also found on very young fruits though 
fortunately, not often. The presence of the hingus on 
fruits is marked by the appearance of a small black micu ai. .pe n 
on the peel. Tliis rapidly increases in size, becomes depressed 
and in this sunken area are found pink concentric rings iiliicfi look 
moist and bright when fresh on account of the presence o! <>. 

i^lobules. These concentiio rings are the spore beds ( asceimili ) 

of the fungus. There are generally more than one such diseased 
areas which merge into one another and eventually cover the whole 
fruit. The effect of the disease is to ripen the fruit prematurely 
and this in its turn accelerates the rot. When the young fingers 
get infected, the infection is generally found to begin from the 
distal end, possibly arising through the flowers. The infected 
“ finger ” begins to turn black and shrivel from the distal end ; 
as the infection progresses the whole “ finger ” turns black, shrivels, 
and becomes covered with the pink spore beds of the ^ ® 

attack rapidly spreads and involves the whole bunch. The I nut 
. 'stalk also gets diseased but the infection does not spread, to tiio 
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This disease is of aunual occurrence during the rains. In the 
absence of the perfect stage of the causal fungus (the perithecial 
stage containing the ascospores, or winter spores, which has not 


A fliRoaned plantain fruit. 

yet been found, though this disease has been investigated by so 
many workers), the question naturally arises how does the fungus 
ensure 'its annual occurrence. It has been found in nature to produce 
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„„lf „„c ki,«l of spores a.icl tliey are tl.in-walle.l imiividaally not. 
rapable of resisting unfavowaMc r.o.Klitions, It the spores are 
sola in a drop of water they readily germinate ,n a short tone, In.t 
if the drop of water in wMeli they are sown is allowwl to run rlry 
and after a short time the spores arc resown m watei , t ie\ ,w ^ ‘"’''i 
to be dead. On the other hand, if the spores e» mmsr arc allowed 
to remain in their ascervoli they have been found to germinate 
after nine months. The aseervuli, which when fresh are moist and 
bright pink in colour, become dry and dull light pink after some tiiin , 


The fruit bunch on the right was spayed with 

Burgundy mixture ; the one on the left was 

not sprayed. Both are of the same age. 

they are then found to he covered by a cky crust which keeps 
the enclosed spores in a compact mass and protects them from 
unfavourable conditions. When a drop of water is added to this 
spore mass it breaks away, setting loose the spores which are capable 
of germination. Diseased parts of the fruit stalk and diseased 
fruits were kept along with dried plantain leaves in an open basket 
on the working bench in the laboratory in September. Spores 
from the diseased parts thus preserved were sown in water in June, 


■ 
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nine montlis later. The spores germinated, tliougli of course the 
percentage of germination was not very high. It is probable that 
in nature also the spores remain thus preserved on the plantation 
and during the rains the spore masses break up, the spores get 
disseminated and infect healthy fruits. 

This fungus has been found to be a wound parasite, i.e., it 
attacks the host only through wounds or abrasions on the surface. 

Since 1912 this disease has been under study with the object 
of finding some remedial measures for its prevention. Freshly 
picked mature green fruits have been dipped in different strengths 
of copper sulphate, formalin and corrosive sublimate for varying 
lengths of time without any success. In passing it may be noted 
that unripe fruits treated with formalin ripened earlier than those 
of the same bunch treated with other fungicides or the untreated 
ones kept as controls. Spraying the fruit about two months old 
once every fortnight till mature with Burgundy mixture or 
Ammoniacal copper carbonate also failed. 

It was soon found that treating the fruits when picked or when 
half-grown was useless. Fruits picked from bunches which were 
only half-grown and looked outwardly quite healthy, and which were 
sterilized by washing them in corrosive sublimate for five minutes 
gave Glwosporium pustules on incubating them under asceptic 
conditions. The pulp removed asceptically from green and unripe 
fruits remained sterile on incubation but the peel from the same 
fruit, sterilized by dipping it in rectified spirit for a minute and then 
flamming ofi the spirit, occasionally gave Gloeosporium pustules 
when incubated in sterilized moist chambers. These results show 
that the fruit can be attacked long before it gets ripe and before 
the disease becomes outwardly visible, but the fungus remains 
dormant in the peel till suitable conditions arise for developing its 
activities. Shear and Mrs. Wood,^ who also have found dormant 
infections of Glceosporium and Colletotrichum present in many 
instances in leaves and fruits showing no external signs of the disease. 


'. Shear, C. L. aud Mrs. Wood, A. K. — Studies of Fungus Parasites belonging to the Genus 
Gflomerella. U, S, Dept, of Agrut Bur. of Plant Industry ^ Bull, iVo* 252, 1913, p. 05, 
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give u vexy probable explauatioii. T^Jlc oonidia gi*i'iiiiii;U<c wlieiicvci' 
they eojue iu contact with tlie pliuit wuiiace umler laviuirable 
conditions and produce appressori a ; these arc thicl'C-walhul bmlies 
wliicli are capable of enduring more iud'a\'ourable. eninlitimis tliaii 
the tliiji-walled conidia or spores. These appressoi'ia send, gej'in-tubes 
through the epidermis, in the case of tlie banana Jruits possilily 
through, the wounded surface, as the lungus lnt.s been, lound to be. a 
wound parasite only. The gerin-t'Ul»e ap[»arently peiietrates at 
first but a very short distance, does little harm to t he Jiosl e.ell and 
remairrs iu an inactive condition till favt.mrable ('.otnlitiuns lor 
its further development, such as the weakening of the vitality 
of the fruit or excessive humidity, arise. 


As it soon became evident that the fungus iutectij tire fruit 
even when green, and that, consequently, spraying the Iruits long 
after they had set was useless, and as thedisease is most prevalent 
during the rains, the spraying was done as soo,n as the " lingers " 
opened in June, before the rains sot in. 

On account of the clifficulty of procuring pure unslaketl lime 
during tlie rains, the well-known fungicide, llordcau.v mi.'cture, wa.s 
not tried, since the application of a badly prejiarerl mixture rloes 
more damage to the plant than not apjilying it at all. In [dace of 
Bordeaux mixture, Burgundy mixture (in which lime is replaced 
by washing soda) was used. .Another fungicide that was trieil was 
Ammoniacal copper carhonate. Though this latter cliecked the 
disease, still its continued apjdication was found injurious to the 
fruits. They' were sprayed once ev(>yy fortnight and alti'r the 
fourth application the spray marks became very [irominent. JJie 
spray remained lodged where the “ fingers rubbed against each 
other and here the peel took a sooty brown colour. In cross 
sections the epidermis and a few layers of the cell underneath it 
were found to have turned brown, the pidp remaining iinaflected. 
The fruits ripened nonnally and did not get diseased. ; bid. fruits 
having these spray marks v'oidd be unlit for tlie market. A solution 
of half the strength used in the previous case failed to check the 
disease though it did not injure the fruits. As the other fungicide, 
i Burgundy mixture, gave successful results no further experiments 
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were made witli dili'ercnt slrengtlis of Ammoniacal cojipcr carbonate. 
Fruit bunches which had just opened all their “ hands ” or had partly 
opened them before the rains set in were selected for spraying. 
This was done once every month till the fruits were ready for 
picking, except in the case, of bunches which were ])artl\' opened at 
the time of the first s|)raying when the second sj)ra\’ing was done 
after a fortnight by wdrich time the “hands ” were fully opened, in 
all at the most four applications were given before tJic fruit bunches 
were picked. As Burgundy mixtui'e leaves bluish s]re(.‘ks on recently 
sprayed fruits, they ^vould be unpresentable in the Indian market 
in this state ; so when the last spraying was to be ilone within a 
fortnight of the picking of the fruits this mixture was rejrlaced liy 
Ammoniacal co|)per carbonate which keeps the fruits clean. When 
the fruits were picked they were dipped in Ammoniacal copper 
carbonate in oixler to remove completely the Burgundy mixture 
marks ; these marks may also be removed by gently rubbing them 
with a brush or cloth soaked in xkmmoniacal copper carbonate. 

Spraying on these lines has been done for tlic last three years 
during the rainy season on a very restricted scale but still the results 
obtained have been very definite and hopeful. The sju'ayed fruits 
developed very little Glceosporium, and even this little attack was 
generally found when the fruit had become over-ripe. As a rule 
the attack was observed to begin from tlie distal end of the fruit, 
from the dried remains of the style. Unsprayed fruits kept as 
controls got diseased, the ^vllole bunch being destroyed, while 
over-ripe fruits of sprayed bunches showed only a few Glcaonporiarn 
pustules. 

It may be here noted that neither Burgundy mixture nor 
Ammoniacal copper carbonate have been found to check the scab 
disease of the fruit. 

Along with spraying other precautions are necessary for check- 
ing the mm disease. When all the “hands” have opened, 

the fruit stalk should be cut as far back as the last hand, in order 
not to have any dead part of the fruit stalk where the fungus may 
live saprophytically. Fruits when picked must be handled very 
carefully in order not to injure the peel and thereby not to open 
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a way for tire fungus to enter by. Mimiinied fruit and fruit stalks 
must be removed and disposed of at a distance front tbe 
plantation or preferably burnt. Tbe room where fruits are stored 
should be occasionally disinfected or whitewashed. 

Acknowledgments are due to Babu P. C. Kar, Pieldman to 
the Imperial Mycologist, for doing the spraying work during the 
writer’s absence from Pusa last monsoon. 

APPENDIX. 

Pbepabation of Burgundy mixture. 

This mixture is made in the following proportions 
2 lb. copper sulphate. 

2| „ of washing soda (carbonate of soda). 

10 gallons of water. 

Dissolve 2 lb. of copper sulphate in 5 gallons of water. In 
order to do this suspend the crystals in a piece of gunny bag near the 
top of the water in a barrel. It will dissolve in a few hours, but if 
the crystals have been previously ground they will dissolve more 
quickly. 

Dissolve 2J lb. of washing soda in 5 gallons of water in a 
separate vessel. Then pour the w’-ashing soda solution slowly into 
copper sulphate solution in the barrel stirring continuously. The 
mixture should then be ready for use ; before using this mixture it 
should be ascertained that it is not acid in reaction. If blue 
litmus paper turns red on dipping it in the solution, add to the 
mixture in small quantity more washing soda dissolved in water 
till a fresh piece of paper dipped in the mixture remains 
blue. 

The solutions of copper sulphate and washing soda kept in 
separate vessels will keep good for several days but once the 
solutions are mixed, the mixture should be immediately apjilied, 
as it deteriorates very rapidly. 

Vessels coming in contact with copper sulphate should not be 
of metal. 
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mON OF AMMONIACAL COPPER CARBONATE. 

»n is made in the following proportions 
carbonate . . . . 5 oz. 

Immonia water (B. P.) . . 3 pints. 

..50 gallons. 

opper carbonate into a paste with a little more 
water. Then add the ammonia slowly and stir till 
cept about oz. or so. If aU dissolves add more 
e so as to have an excess. This gives a deep blue 
This can be kept as a stock solution in a well- 
!. Dilute this stock solution to 50 gallons with 


A NOTE ON THE INHEEITANCB OF CERTAIN 
STEM OHARACTBES IN SORGHUM. 


UY 


«. 11. niLSON, B.Sc., 

Deputy Director of Agriculture, Nort/tern Division, Madras Presidency. 


Ihiii iiiloiiiicitiou iGcoiclctl in tliis note lius bnnii giithofccl lu 
tlie coiir&e of ti study, u'ldcli is still proucediiig, tif t!u> ^■uricties of 
sorghum cultivated on tlie black soil lands of liellary and Kuniool 
districts, made witL a view to producing Leavier yielding types 
of ■ these varieties. 

In 1910-11, from wliiclr year the writer’s connection with tJiis 
work dates, it was noticed during an examination made at flo\\'oring 
time, of some strains of selected sorghums grown at Hagaii Agrh 
cultural Station, that in each strain the plants coidd be relegated 
to one or other of two distinct groups according to the a]ipoarance 
of the inid-rib of the leaf. In one group could be placed all plants 
in which the mid-rib appeared as an opaque wdiite band runnin<>' 
the whole length of the leaf (Plate III, fig. 2). The oilier group 
included all plants in which the mid-rib in the lower kuu'es vi^as marked 
by a dull white, generally broken band, never extending across the 
full width of the mid-rib and rarely to the end of the leaf^(Plate III, 

fig. 3) but in the upper leaves was devoid of any white markimr 
whatever. (Plate III, fig. i.) ” 

Reference has been made to these two types of plants in a 
Bulletin’ on the Madras sorghums by Benson and Subba Rao in 
which it IS stated that a greyish raid-rib is held to indicate that the 
stem will be rich in su gar but that a white mid-rib shows that the 
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Stem will bo insipitl. A pmetioid test oHrriod oat with, tiio plants 
of tlie above-inoiitionod strains proved the ooiTeetuess of tliis belief. 
Wltenever tlio plant oxainiued could be referred to the first groii].) 
tire stem was dry, pithy anti practically tasteless, and whenever il; 
belongOLl to tire second group the stern w'as very sweet and succulent. 
The test was made by peeling off the outer rind of the stem and 
chewing the heart. Itr the following season a further test, was made 
botJi. on the station and outside in the district with cxa<dly similar 
rcsidts. Inquiry among the local cultivators also showed that 
they were ^\■ell aivaro of the lelatiou between the appearance of 
the mid-rib and the character of the stem and were in the habit of 


making a practical use of their knowledge ivireii they wanted a little 
light refreshnrent in the field but not wTien they were selecting seed 
for the next year's crop. Since that time tire writer has, while 
touring in different parts of the Presidency, taken the opportunity 
whenever possible of testing this relationship and has never been 
able to record an exception. 

In 1913-14 a number of naturally fertilised single plant selec- 
tions, the clraracter of the stem of which had been recorded at the 
time of selectioir, were sown in separate plots at Hagari and Naudyai 
agricultural stations. tVheu these came to be examined it was 
found tlrai with two exceptions the progeny of the sweet-stalked 
parents were all sweet-stalked. The exceptions contained three 
and four pithy-stalked plants respectively. In one case, a possible, 
but not probable explanation for the appearance of these pithy- 
stalked plants was that seed h.ad been transferred from a neighbour- 
ing plot by ants, in the other case this explanation was not possible 
and their occurrence could be due only to cross-fertilization. Simi- 
larly, the progeny of the pithy-stalked parents were with two 


exceptions all pithy-stalked, but in these tivo the admixture of the 
foreign type Avas so great and the position of the plots was such 
that cross-fertilization afforded the only possible explanation for 
its presence. Counts were made in these two plots and the following 
numbers were obtained : — 

Pilhy‘Sfculked Sweet-stalked 


At Naudyal 
At Hcisrari 
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TJiese numbers are a close approximation to a three to one 
ratio and in order to obtain further information a number of plants 
were selected and the heads were bagged to prevent cross-fertiliza- 
tion. The selection was made as follows : — 

(1) Plants of both types from the two impure pithy-stalked 

strains. , 

(2) All the pithy-stalked plants found among the progeny 

of the sweet-stalked parents, and some of the sweet- 
stalked plants from the same parents. 

(3) Sweet-stalked plants and pithy-stalked plants from 

the plots in which the plants were all of one 
type. 

(4) Also at Hagari a number of plants of both types were 

selected in some plots of older selections in which 
■ . , both types were found to be present. In this case 

some of the heads were not bagged. 


All of these selections were sown in separate plots in 1914-15 
and were examined from time to time during the comse of their 
growth. In the case of the self-fertilized plants it was found that 
in every case the sweet-stalked parents gave nothing but sweet- 
stalked progeny, but that while some of the pithy-stalked parents 
gave nothing but pithy-stalked progeny, others gave plants of both 
types. Counts were again made in these impure lots and the 
following numbers were recorded : — 




Pithy-stalked 

Sweet-stalked 

At. Nandyal 

1. 

190 

52 


2. 

193 

<kS 


3. 

115 

41 


■ 4. 

157 

58 


5. 

221 

87 


6, 

192 

74 


7. 

183 

08 



1,251 

44S 

Batio approximately 


3 

1 

The season was unfavourable at this station 

aud the plots were 


thinner than they ought to have been. 


A’ ; 


INHKRITANOE OF CERTAIN STEM CHARACTERS IN SORCHOM 153 


Plant No. 1 was one of the three pithy-stalked plants found 
among the progeny of a sweet-stalked parent. The other two 
heads failed to set seed. 

Plants Nos. 2, 3 and 4 were similarly from the four pithy- 
stalked plants found among the progeny of a sweet-stalked parent. 
The fourth head failed to set seed. 

Plants 5, 6 and 7 were pithy-stalked, selected from the 
impure pithy-stalked strain. 


At Hagari 


1 . 

Pithy-stalked 

53 

Sweet- stalked 

14 

2. 

39 

23 

3. 

52 

16 

4. 

50 

23 

6. 

.50 

33 

1 o 

13 

7. 

55 

9 

8. 

46 

15 

9. 

34 

19 

10. 

65 

26 

11 . 

56 

18 

12. 

49 

29 

13. 

38 

21 

14. 

76 

3 

15. 

41 

33 


723 

278 


Ratio approximately 3 i 

At this station the season was distinctly adverse, hence the 
smallness of the numbers and the irregularity in the proportion of 
plants of each type present in the different plots. 

Plants 1, 2 and 3 were pithy-stalked plants selected from the 
impure pithy-stalked strain. The other plants were the pithy- 
stalked types selected from the plots of older selections found to be 
impure. 

In the case of the naturally fertilized plants, as was to be 
expected, both types gave progeny either all of the same type as 
the parent plant or with some admixture of the foreign type. Out 
of fifteen naturally fertilized sweet-stalked parents eight gave 
progeny which contained a few pithy-stalked plants. No counts 
were made in this series. 
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Some of the pure strains it was oonsidered \vo];tli while to test 
fnrtlrer lor )delding quality and selfed seed was collected fi'oin each 
of them. The ]>Iots arc again pure this year, containing nothing 
but swect-st.alkcd or pitliy-stallcerl jdanis according to the eliaraeter 
of tlift parent stock. 

Wlien making counts in the iin])nro lots it was found that 
unless the plant had readied tire shot-(jlade stage it was noi; always 
possible to refer' the jilants delinitdy to one c^lass or the othoi'. but 
at that stage it was always ].)Ossii)le to do so. 'idiis di(1ir-u!ty was 
felt most acutely at llagnri in 10!4-lo season when tlu; growtii of 
tlio plants was ])oor. The figures cpioted for tliat year and station 
sliow tlie actual nuniliors of plants wlihdi Inul reached tlio sliot- 
blade stage at the time of counting, as all other plants were ignored. 
.Examination of tlie plants of pure strains has therefore been made 
during the last two years, and the development of the white-marking 
of the mid-rib has been, watched and the follor^'ing information 
obtained : — 

When the plants are small, that is up to the time wlien they 
are about six or seven inches high, no white marking is present in 
the mid-rib of the leaf and both the sweet- and pithy-stallced plants 
look alike. Later, the white-marking begins to develop in the lower 
leaves of lioth types. In the ]uthy-stalked types it sliows as a 
distinct white line running along the median line of the mid-rib and 
extending; practically to the end of the leaf. (Plate ITl, fig. 4.) 1 n the 
sweet-stalked types, tlie line is dull not so plainly marked, is as a 
rule broken and does not generally extend further than a little more 
than half the length of the loaf. (Plate ITT, fig. 5.) As the plants grow^ 
the white-marking dcvelo]>s, much, more quickly however in the case 
of the pithy-stalked plants, until -when tlie plants are in shot-blade, 
all the leaves in the case of the pithy-stalked plants will liave wliitc 
raid-libs, tlie wliite-marking having by that time extcndc<l right 
across the whole width of the mid-rih. In the case of the sweet- 
stalked ])] ants only the lower leave, s will show white-marking which 
will be in the condition described at the beginning of tliis paper. 
Later still, when the grain is beginning to ripen, an increase in the 
amount of white-marking will be noticed in the case of the sweet- 
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stalked plants. In most cases the lower leaves will resemble those 
of the pithy-stalked plants, but a difference is always discernible 
provided that tlie leal; has not dried up. The white is not so wliito 
and does nol; occujiy the whole width of the mid-ri]>. The up]iei- 
most leaf by this time will also have begun to show some white!. 
No change is discernible in the appearance of the mid-rib of the 
pithystalked plants after they have reached the shot-blade stage. 

To summarize, the results obtained show that— 

(1) the character of the green stem in sorghum, i.e., whether 

it is pithy or sweet, can be readily diagnosed from the 
appearance of the mid-rib of the leaf when tlie plant 
is in shot-blade and for some time after ; 

(2) in breeding tests the pithy character behaves as a simple 

dominant to the sweet-stalked character. 





INDIGENOUS IRRIGATION WORKS IN BIHAR 
AND THEIR IMPROVEMENT. 

BV 

a. C. SHEERABD, B.A., 

De'puty Director of Agriculture^ BanMpore. 

Indigenous irrigation works occur to some extent throughout 
most of Bihar, but they are found at their best and in greatest 
number in the Gaya District and in the south of the Patna District, 
and in this article only these districts will be described. 

South Bihar, like other parts of the Province, is liable to suffer 
from scarcity in years of deficient rainfall, but where this interesting 
system of irrigation works exists, it constitutes an assurance against 
serious famine, except in years when the failure of the rains is very 
bad indeed. And this, notwithstanding the fact that over 52 per cent, 
of the cultivated area is under rice, and the average rainfall at Patna 
and Gaya is 44 and 42 inches, respectively. In fact Gaya, where 
irrigation works are found throughout the district, is practically 
safe from famine, for though it sirffered to some extent during the 
scarcity of 1866, in that of 1874 it only received a small measure of 
relief, given more as a precautionary measure than as a necessity, 
while in the famine of 1897 no relief was required. In the district 
of Muzafierpur in North Bihar, on the other hand, where the soil 
is very retentive of moisture, but irrigation facilities do not exist, 
the suffering was much greater in each of these famines, and 
necessitated considerable outlay on relief. 

The two districts, Patna and Gaya, are adjacent, Gaya being 
immediately south of Patna. They are bounded on the north by the 
Ganges, which separates them from North Bihar, on the west by 

( 156 ) 
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the Sone river, on the east by the Bhagalpur Division, and on the 
south by the mountainous Chota Nagpore Division. The physical 
aspects of the tract must be studied in order to understand the 
system of irrigation works. First, in the north a narrow, but 
varying strip of low land is met with, known as the diara, running 
right across from east to west along the edge of the Ganges. This 
is usually flooded in the rains, but grows excellent crops at other 
times. South of this there is a banlc of high land, which also runs 
from east to west roughly parallel to the river. It is along this 
high land that the East Indian Rahway main line has been con- 
structed. Continuing south the land falls sharply into a depression, 
which slopes from west to east, and is of greatest area in the Barh 
or north-eastern subdivision. This belt of very low-lying land 
varies in depth from three or four to about fifteen miles. Once 
across this the land begins to rise as one proceeds south, at first 
very slowly, then more rapidly. In the Northern or Patna District 
the rise, though steady, is almost imperceptible, the general appear- 
ance being a vast alluvial plain, broken by villages, mango groves, 
and lines of palm trees, with hills perhaps visible to the south. 
After crossing into the Gaya District the same appearance is presented 
by the Jahanabad subdivision, except that now solitary hills 
can be seen dotted about to the south. On leaving the Jahanabad 
or Bihar subdivision the plain begins to rise more rapidly, 
small isolated conical hills, covered with jungle scrub except where 
there is bare steep rock, break through its surface here and there, 
and a line of low hills runs north-east starting near Gaya town. 
Gradually the land cliipbs up, until, near the southern boundary, 
it meets, and is cut into by, the spurs of the Chota Nagpore hills, 
i the lower ranges of which stretch right along the southern end of 

the district, wild, rocky, and covered with forest, jungle, or scrub. 

Across this sloping plain, from south to north, run numerous 


parallel streams which rise in the southern hills. Flowing at first 
nearly due north they afterwards bend to the north-east, and then 
to the east. This easterly course is taken when they have reached 
the low depression lying south of the Ganges, and the land of that 
area is subject to more or less serious floods nearly every rains 
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when the rivers overtop their banks and spread across country, 
almost at will. Only one river, the Poonpoon, succej^'' ■ in forcing 
its way through the high bank bordering the Ganges, the others 
turn to the east, flooding out into marsh or jhil, until they eveD+’'^J^v 
find their way into the Ganges lower down and outside this 'divi- 
sion. In the hot weather, and even earlier, in the cold weather 
in some cases, the river beds are nearly all niere dried up sandy 
tracks, but in the rains they All rapidly and carry down a considerable 
volume of water. 

It is over this plain, which slopes from south-west to north- 
east, and is cut up by numerous rivers, that a network of private 
irrigation works has been constructed. The area is characterized 
by a scanty rainfall and a rapid slope, four to six feet per mile in 
the southern Gaya District, off which the water cpiicidy runs, while 
the soil, which is usually either stiff clay or loose sand, is not very^ 
retentive of. moisture. Rice can only be grown, therefore, by 
impounding and using every drop of water that can be got. This 
is done in tavo ways, first by long, narrow canals called pmes 
which open out of the rivers and lead the water from them to the 
fields on 'either side; and secondly, by catchment basins (called 
ahars) which hold up and impound the water behind embank- 
ments built across the line of drainage. 


I)iagramnia,tio plan of river and pine 


ilie fines lead off from the rivers at an angle in such a way 
that the water flows down them to fields at a lower level. Thus 
if a river is flowing north, the fines will stretch out north-east 
and north-west from it, like twigs from a stem. The mouth of the 
fine faces up stream and a bund runs out into the river bed to turn 
the water into the canal. These bunds are frequently of masonry, 
and may be continued across the river’s bed as the volume of water 
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decreases. The lengths of the jiwes v^ary considerably. Some 
of them are merely rough ditches stretching for a mile or so, many 
of them are five to ten or even twenty miles long vdth numerous 
branches (bohla). One, near the Patna-Gaya boundary, is said to 
be 80 miles long, including all its branches ; and it would appear 
that their number and length is much greater than is suspected, 
even by those ivho know the country w'ell. As they vary in size 
and length, so do they in general appearance. Some are fed by 
rough irregular bunds scratched up in the river bed, others have 
well made embankments for this purpose, which are often built of 
masonry. Some contain pukka sluice gates, and many branches, 
■with brickwork openings to let the water into the fields. Frequently 
they travel for considerable distances embanked above the level 
of the surrounding country, gradually sinking until they are below 
the level of the fields on either side. In short, they are adapted 
in numerous ways to the various needs for -which they are built, 
and the natural characters of the country which they serve. One 
large pine near Gaya, for example, flows for two miles into a 
depression used as a lake, the water in wdrich is increased by the 
drainage of a considerable area, and the rain water that washes 
down from a hill that borders it on one side. The laice is partly 
enclosed by an embankment across its lower end, in which are large 
masonry sluice gates, opening into another -pine that takes the 
water for a further tw'elve or thirteen miles. When a pine or 
hoMa is above the level of tlie land the Avater is run into the rice 
fields by small distributary channels, but wdien it is too Ioaa^ to floAV 
out in this way it is raised by lifts. The pines may discharge then- 
surplus water into another river bed, or into a jhil ; but in 
the majority of cases they either run into an almr, or simply 
end in small channels, so that all the w^ater is used upon the 
fields. 




,S!Oe EMBANKMENT 


GROUND 

LEVEL 


Diagrammatic plan and side view of an aliar 
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Between the rivers from which the fines lead off the land rises 
from either side to the watershed, and it is on this higher land that 
ahars, the second form of local irrigation works, are chiefly found. 
They also exist, however, interspersed among the fines themselves. 
An cihdr is a catchment basin, usually more or less rectangular in 
shape, formed by building an embankment across the drainage 
line, with two sides running up the slope, that is, in this district, 
where the land slopes nearly always to the north, a bund is built 
from east to west, and from its ends two other bunds are taken 
south, which gradually decrease in size as the level of the ground 
rises. Some of them are built to catch the surface water only, 
others are built across a drainage rivulet. In all cases there is an 
outlet at the lowest point, where the water would ordinarily flow 
if no embankment had been made. If the water flows in from a 
rivulet or fine there is usually a weir in the northern bank ; this 
may be topped by a tor-tree stem, but is frequently made of masonry. 
The water flowing out of one ahar often passes on only shortly to be 
caught in others. 



OUTLET 


A., in the case of fines, ahars vary considerably in size and 
genmal appearance. Some are very large indeed, with masonry 
eirs an numerous sluice gates to let out the water for irrigation ; 
, . ^ ater throug h pipes made of. hollowed tar- 

cuT^' and these are mostly small, the bank is simply 

The people aie fully conscious of the advantages of these irri- 
gation works, and have evolved a system which should tend to keep 
em in repair, and to increase the number built. It is obvious 
that the rapto could not, and would not, construct such works, 
nor cou they keep them in repair when thev exist, as thev hav^ 
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not got the necessary capital, nor are they likely to combine in 
sufi&cient numbers. It is necessary, therefore, that the zaniindars, 
or landlords, should take the matter up. The general opinion 
evidently was that in order to make them do this, the prospect of 
an increased rent would not be sufficient, and it was so arranged 
that the amount of rent depended entirely upon the extent to 'which 
facilities for irrigation were provided. This is done by letting out 
the irrigated lands for the most part, on produce rent (bhaoU) 
whereby the landlord receives a little more than half the crop. 
The crop is appraised in the field before it is reaped, and the value 
of the landlord’s share is paid by the tenant, either in cash or in 
grain. The hJiaoli system is found scattered here and there in all 
parts of Bihar, but as the raiyats much prefer to pay fixed cash 
rents (nagdi), produce rents occur as a rule only when there is some 
special reason, as in this case, for the system gives the landlord 
excessive power over his tenants. We find, therefore, that about 
70 to 75 per cent, of the rents in Gaya, and about frds of the rents 
in the Bihar subdivision of Patna are paid on the bhaoli system. 
In the Saran District, on the other hand, where there is little irri- 
gation the proportion is only about 5 per cent. Construction 
works and big repairs are undertaken by the landlords with men 
hired for the purpose ; but small annual repairs and petty works, 
such as clearing silt from pines, closing small breaches, and repairing 
the lesser distributary channels, are carried out by the tenants on 
the goam plan, that is, one adult of every family benefited by the 
particular irrigation work concerned is called out to do the work, for 
which he usually receives no remuneration either in cash or kind. 

An elaborate set of rules for the distribution of water has been 
drawn up in the course of time by custom and mutual agreement. 
These settle where, and for how long, bunds may be built to turn 
the water; which distributaries may be opened first when more 
than one are wanted, and the time they may be used ; the length 
of time each village, or each block in a village, may receive the 
supply, and other similar questions. 

Prom the details given above a picture of an ideal irrigated 
tract can easily be imagined. The landlords, singly and in 
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combination, build and aAars in eveiy useful spot, keeping 

tlieni in thorough working order. By theii: power and prestige they 
aid public opinion in enforcing the laws governing the supply 
in turn. The tenants willingly carry out the work of repairs for 
wages when the work is large, but without when it is small. 
Cultivation is careM and intensive, and the outturns large, thus 
benefiting both raiyaf and zamindar. 

The reality, unfortunately, is not like this. Practice falls 
short of theory for many reasons, some of which have more effect 
in one place, others in the next. First among them is the gradual 
division of property, the parcelment of large holdings that has 
been encouraged by a settled rule. Where formerly there was but 
a single zamindar, there are now perhaps fifty petty landlords, 
whose interests conflict, or whose relations are so strained that 
they will not combine. The result is that no new works of any size 
are undertaken, these works having been carried out as a rule in the 
past by one man who owned the whole area to be irrigated. More 
than this, such large works as do exist are falling rapidly into 
disrepair, owing both to lack of means on the part of the numerous 
smaller men who own them now, and to their mutual jealousies. 
A case of this is very evident near Warisaliganj in Gaya. Here 
some twelve or more years ago the Sakri river turned into the channel 
of one of its piAes', with the result that the supply of water for the 
canals further down has gradually been cut off, while the original 
pi'we has been enlarged into a river bed blotting out a large culturable 
area. Various landlords are concerned, many of whom are willing 
to combine, but, as others still refuse, nothing is done, owing to a 
natural disinclination on the part of those willing to do their share 
to incur expense for the benefit of those Avho will not join. Again, 
the Holya fine which passes through the village of Chandragarh in 
the west of Gaya, could irrigate much more land than it now supplies, 
but the zamindars of Chandragarh will not allow' the water to be used 
by others because their ancestors incurred the expense of building 
the canal. The surplus water, therefore, runs to waste. Examples 
more or less like these are common. All this results in full use not 
being made of the present fines, and no increase of the irrigated area. 
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A second cause is lack of engineering Icnowlcdge and experience. 
On the whole, the engineering ability displayed is large, but if the 
works were under expert care very much more could certainly be 
made of them. The unfortunate mishap at Warisaliganj described 
above is not unknown elsewhere, but such would not occur if an 
engineer were to direct the work. 

Thirdly, the tenants themselves do not make the best of their 
opportunities. The fact that more than half the produce goes in 
rent leads to slovenly cultivation. Nearly every raiyat has some 
uagdi land besides that which he holds on hhaoli, and all his spare 
time and extra care are spent on cultivating the former, the latter 
getting much less thorough work. 

Touithly, disputes about precedence in receiving neater are 
frequent, both among people served by the same pine and between 
villagers of areas lower down with those above them who may have 
dammed a river to turn the scanty flow. Riots constantly occur in 
years of deficient rainfall, and especially when the haiJiia rains 
fail. So numerous are these disputes and riots that more than five 
per cent, of the time of the District Judge is taken ujj by irrigation 
cases. 

Nevertheless, in spite of its shortcomings, there is no doubt 
that the indigenous system of irrigation described above is indis- 
pensable. The exact amount of benefit derived from it is difficult 
to gauge, but it is very great, and without it certain parts of the 
country would be an uncultivated waste. Its usefulness of necessity 
vaiies from year to year with the varying rainfall. The manager 
of a large estate estimated that over a number of years the rice on 
the irrigated tract is double that on the other land, and in bad 
years the rice on the unirrigated area is nil. Even this is no exact 
description of its value, for in many cases irrigation facilities have 
been provided for those lands on an estate most in need of them, 
the unirrigated fields being those that can most easily do without. 

Allowing then that the scheme is a good one, and that it adds 
largely to the general prosperity of the people, and saves the area 
from famine, the question how to improve and extend upon it is 
one of the greatest importance. The question is not a simple one. 
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as a little consideration will show, nevertheless it should be faced, 
and in the writer’s opinion it is one about which the Provincial 
Agricultural Department should interest itself peculiarly. This view 
is not universally accepted, for it is sometimes objected that the 
matter is too big and any way one that concerns legislators only. 
But nothing should be too big for the Agricultural Department or 
outside its province that is connected with agriculture and the 
welfare of the agricultural classes. 

The improvement of existing conditions has already occupied 
the attention of the authorities, and a Bill was under discussion in 
Bengal but was dropped when Bihar and Orissa was formed as the 
subject concerned that province. The chief points of the Bill as 
proposed may be summarized as follows: — (1) The Collector can 
direct and compel fulfilment of a record of rights in respect of the 
use of water and repair of the means for securing a supply of water. 

(2) The Collector may, if he thinks fit, direct the construction of any 
sluice, weir, or other work necessary to regulate the supply of water 
in accordance with any rights recorded in a record of rights. (3) 
Any person desiring the construction of a new irrigation work may 
apply to the Collector if he cannot acquire from its owners the land 
needed ; and the Collector, if he thinks the new irrigation work 
expedient, and if any objections on the part of any other people 
do not appear to him valid, can enforce the transfer of the land neces- 
sary, and settle the amount to be paid for the land. (4) In the 
sam,e way if any one desires the transfer of any irrigation work 
from its present owner to himself, the Collector, if he thinks the 
said transfer is necessary for the better management of the irrigation 
from such irrigation work, can enforce the transfer and settle the ® 
compensation due. (5) Where in any area the rent is on the hhaoli 
system, or has been fixed or enhanced in consideration of irrigation 
facilities, or irrigated for 20 years, or irrigation works have been 
carried out under sections 4 and 5 above, and the irrigation works 
are out of repair, the Collector can cause them to be repaired. 

(6) No person can make a dam across any irrigation work unless 
he has the right to do so, and if he does, the Collector may 
; remove it. 
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In discussing the Bill as here proposed the writer does so as an 
agriculturist, and without the least pretence to AYhat, perhaps, may 
« be called the legal knowdedge necessary, and his definition of legal 

knowledge would probably include many matters a lawyer would 
not include. This must be plainly understood both in respect to 
the criticisms and suggestions. It is quite possible that the latter 
may be impracticable for reasons outside the waiter’s viewq and for 
that reason they are put forward very tentatively. 

Provided that the subject is approached on the lines of the 
Bill little more can be done than has been done, and sections 1,2 and 5 
above will result in a great improvement in existing wmrks. That 
such an improvement is necessary is shown by reports wdiich were 
called for from all the areas concerned, and wdiich gave numerous 
instances of works that had fallen into disrepair. The most common 
cause given for this neglect in repairing the works w’as the difficulty of 
co-operation that arises in estates held by numerous co-sharers, and 
among several zamindars. Another cause given wus poverty. And 
another, though not so common as the above, a desire to oppress 
the tenants, particularly in cases where the raiyats wash their rents to 
be fixed payments in cash. If, however, we turn to the w^ays in 
which the actual falls short of the ideal given above, it is at once 
apparent that the Bill does not remove several of the disadvantages 
there set forth. It does not provide adequate means for the increase 
of the area under irrigation, it does not help the abolition of the 
hJiaoli system, and it gives only a partial insurance against 
engineering mistakes. 

With regard to the necessity of providing for an increase of the 
area irrigated. In a few" tracts the irrigation w"orks are complete, 
but in large areas they are not. It is impossible to estimate accu- 
rately the extent of land which might be, but at present is not, 
irrigated ; to do so would require a survey by an engineer and an agri- 
culturist. There is no doubt, however, that this area is large. The 
eastern portion of the Aurangabad subdivision is said to be capable 
of considerable improvement in this respect. In the Jehanabad 
subdivision, and the south of the Patna District a lot of water runs 
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foriuer tx‘act could be irrigated if proper irorks were erected. To 
give two specific examples, tbe District Board Eugiiieer lias rejxorted 
tliat in one group of villages in the west of Gaya whose area is 14,108 
bighas, 3,472 bighas are irrigated by pines and (iJiars, the remaining 
10,69(3 bighas could be irrigated if the existing 'pine were repaired 
and enlarged. He has also reported that in Kutumba perganah 
out of 121,018 bighas, of which 18,692 are irrigated, a further 41,817 
bighas could be irrigated if the pines were put in order and enlarged. 
These last two examples are not exceptional. They apply, of 
course, only in part to the construction of new works, and include 
repairs such as the Bill will introduce. Section 3 of the Bill does 
not meet this difficulty of increasing the area sufficiently, the method 
of procedure in applying to the Collector may deter some would-be 
applicants, and at best it only provides facilities for men able to 
pay for the erection of the works. 

With regard to the advisability of abolishing the hhaoli systenr 
of rent. This system, in the majority of cases, is bad, and it only 
exists to the large extent found in this part of the Pro\'ince because 
of the irrigation works. A former Collector of Gaya has reported 
“ The system is advantageous to a powerful and unscrupulous 
landlord, as against a poor and weak tenantry and keeps up, or fosters 
the existence of, so many middle men and encourages so much 
dispute, pecidation, aird dishonesty on all sides as to stamp it 
unmistakably as bad. ... It is the fact that it favoured the rich and 
powerful that has caused it to maintain its position so long.” Under 
the nagdi system the tenant puts better work into his land, and is 
almost invariably more prosperous. While the matter is under 
consideration it would be a very good thing if the abolition or 
reduction of the hhaoli system were kept in view. 

If the whole matter could be approached from another angle, 
might it not be possible to avoid the three objections given above ? 
The erection of efficient irrigation works is very profitable ; they 
have on occasions even paid for themselves by the extra rent in the 
first year. Now would it not be possible for Government to take 
over the repair and extension of the works itself, making the users 
pay 1 A tax might be levied on both landlord and tenant, and 
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tlie proceeds used for carrying out- repairs, either under engineers 
on a par witli the District Board Engineer, or preferably under the 
Public Works Irrigation branch. The same organization that kept 
u|) the existing works might be used to look out for places where 
new works are required, in conjunction to some extent with the 
Agricultural Department. New works could be erected on borrowed 
capital, the rates levied being used to pay back the capital with 
interest in a certain number of years. 

Further, co ordinated superintendence by a qualified engineer 
would result in an approximation to the ideal that no available 
water should be wasted. It is not suggested that such supervision 
could provide sufficient water for a maximum crop in scanty years, 
but it would pi'event the loss that at present occurs. Another 
point also these experts might consider is the suggestion that 
artesian wells can be bored in Gaya. 

Some such system as this would get over the difficulty of the 
extension of these works and the lack of engineering Icnowledge, 
while it would certainly cause a gradual change in rents from hhaoli 
to nagdi. There are, of course, difficulties which are at once 
apparent, but most of them are ‘ legal ’ difficulties, which in this 
article are taboo. 


CATTLE BEEEDING, WITH SPECIAL REFERENCE 
TO THE MILCH COW. 

BY 

E. W. OLIVER, M.R,ay.S./F.Z.S., 

Supefiuieudeuty Givil Vet€vina7^y DepciiH^UQiit^ Uuited Pi'ovhices, 

At the last year’s Conference of the Co-operative Credit 
Societies held at Benares I had the pleasure of reading a paper deal- 
ing with that most important subject, the improvement of the 
Indian cattle. I then described the disadvantages which we suffered 
in this country, and the difficulties which we had to surmount. It 
was pointed out that the question of grazing lands had first to be 
dealt with, and I think I mentioned that where insufficient pastures 
existed, it would be necessary to take some steps to provide for the 
deficiency in grazing by giving more attention to the economics 
of feeding by other methods, and by the use of such foodstuffs as 
could be cultivated, purchased, or otherwise Steps have 

alieady been taken in this direction. The reclamation of ravine 
lands for glass has been undertaken and at the same time the 
question of the opening of forest areas for grazing is being given 
due consideration. In those tracts where grazing is very limited 
small holders aie being encouraged to reserv'e a small portion of 
their land for the growing of fodder crops, and the use of many 
valuable foodstuffs, such as cotton cake, is being widely introduced* 
So much then for the question of feeding. 

W^e next discussed the necessity for an adequate supplv of 
breeding bulls. To meet this demaird two Government farms have 

A paper read at the Provincial Co-operative Conference lioid at Lucknow in February 
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now been established and are commencing to issue on loan bulls 
of the best varieties which are considered suitable for the A^arious 
tracts of the province. The Hissar, Kosi, and SahniAA’al (Montgo- 
mery) strains are being maintained for the AA^estern districts and 
for those herds AA’-here milk production is the primary object. For 
those tracts in Oudh AA^ere small but sturdy plough cattle are 
required the Kherigarh, Pareliar, and PoDAA^ar breeds are recom” 
mended and are being issued. 

Buffaloes of good milk yielding strains are noAA’’ bred; and 
bulls of this description aauII also be distributed. GoA-ernment has 
sanctioned the gmng of advances for the purchase of good coaa^s in 
those parts where an improved type seems desirable, and suggestions 
have been circulated for the proper care and management of breeding 
stock, and the rearing of young calves. In order to encourage 
intelligent selection in regard to the mating of the cattle, a scheme 
is being draAvn up for the local aAvard of prizes for the best specimens 
of calves bred by the owners of cows, and got by the Government 
bulls. Due notice Avill be given of the dates from Avhich these 
awards will commence in order to allow intending breeders sufficient 
time for the selection of coavs for breeding of the young stock. 

So far then as much as can be accomplished for the present has 
been done, but even the improvement of grazing grounds, the 
distribution of bulls and improvements in other directions Avhich 
I have mentioned, aauU not be sufficient to produce any Amry marked 
^advance until more personal and intelligent interest in the matter 
of breeding and general management is shoAAui by the breeders 
themsehms. I regret to say that except in a very feAv cases insuffi- 
cient attention is paid to the fundamental principles of breeding. 
The breeder’s aim is often only to obtain a calf, and for this purpose 
he Avill have his cow covered by the nearest bull Avithout bothering 
as to what it is likely to turn out and without regard to the quality 
of the sire, or the suitability of the union. Coaa's are frequently 
allowed to mate Avith undersized, immature, ill-shapen mongrels, 
and still more often with old and decrepit animals. In many cases 
cows of an essentially small breed are provided Avith an unneces- 
sarily large and unsuitable bull, the product generally being an 



awkward, tinwiekly bullock, totally unsuitable for the tract it is to 
p/orlc in. On the other hand, good milk cows of large size are 
frequently allowed to be covered by small indiiferent bulls of a poor 
milk giving variety. 

The inferiority and unsuitability of many of the bulls in this 
province may be responsible in a great measure for many barren 
cows; nevertheless, it is the want of attention and care at the time 
of mating that has been the cause of considerable loss, on account 
of cows failing to conceive, which otherwise should have produced 
good calves. The financial aspect of cattle breeding does not 
receive sufficient attention from the breeder. It may be said of 
stock rearing as of other matters that time means money, and by 
breeding regularly from a cow and utilizing the services of a suitable 
bull, a much greater return for that cow’s value will be obtained 
iir the number of calves produced and the amount of milk yielded. 

My remarks of course generally apply to all classes of cattle 
and buffaloes, but I would here like to take the opportunity of 
saying a few words regarding cattle breeding as it specially affects 
milk production. It is not proposed to discuss the cpxestion from an 
entirely commercial aspect nor from the point of view of the gowala. 
I shall confine myself to the subject more as it aflbcts the private 
owner who wishes to keep good cows for milk for his family or those 
.persons who are interested in breeding improved dairy cattle. As 
you all probably know, the sole object of the professional gowala 
is to obtain milk. He is not usually particular as to its quality or 
cleanliness, provided he can obtain a sufficient quantity daily to 
keep his trade going and bring him a more or less regular living. 
This usually leads to the frequent as well as wasteful practice of 
milking a cow xxntil she has become dry, and then selling her barren 
for whatevei- little she will fetch. I am sorry to say there are many 
cows wasted yearly in this way which would othex'wise have con- 
tinxxed to fxxlfil a useful pxxx’pose as breeders and milk pi'odxxcers. The 
reason of this practice is probably to be found in the want of facilities 
for maintaining cows between the period of tlxeir ceasing to milk 
and the birth of the new calf. It is thought that dry cows are a 
trouble and expense to keep, but unless the animal is an inferior 
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one a cow will amply rejjay her owner if proper arrangements are 
made to provide for her in the meantime. It is here that co-opera- 
tion would be most effective by enabling arrangements to be made 
for cheap gTazing, maintenance, and attendance, for dry cows and 
those in calf. With the private owner, however, no difficulty shoidd 
arise in this respect, and he will find it to pay better to continue 
breeding fi'om his cows if they are good than to milk them out and 
sell them barren. A cow usually may be covered when Irer calf 
is four to five months old and this should always be done. As preg- 
nancy advances the milk supply will gradually decrease but this is 
compensated for by having to maintain the cow when dry only 


for a short period. 

' ^ For family purposes or where two or three owners can work 

■ together, the following plan has been recommended. To begin 

with, one cow in fidl milk should be purchased, and five months 
later, another one also in full milk. After a further five months a 
third cow in the same way may be added to the herd. Now, if a cow 
give 10 seei's daily she will, when in full milk, most likely average 7 
seers daily for nine months and with proper care she should give a 
calf about every 14 or 15 months. Therefore, when the first cow is 
half through her time, of milking and the yield is commencing to 
decrease the second cow will be in full milk and by the time the first 
one actually stops milking the third is commencing to give its supply . 
Thus by the time the second one stops, and the third is half through 
her time and her milk beginning to diminish, the first crow will calf 
again and 'will recommence to give her yield. By this method if 
they are good cows they can all be retained and will pay their way. 
The financial return of such a system can be easily worked out and 
after deducting expenses for feed and keep from the value of milk and 
calves produced it will be found to be a paying transaction. I would 
here like to impress the fact that inferior cows are under any circum- 
stances a bad investment. It is well known that it costs practically 
as much to maintain a bad animal as it does a good one. Old cows 
should never be purchased ; it is better to buy an animal giving her 
second or third calf. Buyers are often deterred by high prices and 
sacrifice quality to economy. If, for example, a cow gives an average 
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of 7 seers daily the value of its produce at 8 seers to the rupee is 
14 annas daily. If the cost of its up-keep be 8 annas the net daily 
profit is 6 annas or about Rs. 12 per month, being a clear return 
of Rs. 108 in the nine months. Hence there should be no hesitation 
in giving a good price for such a cow. If, on the other hand, Rs. 40 
be given for a cow giving only 4 seers the money value of her produce 
does not average 8 annas a day which probably hardly covers her 
feed and keep, so that the profit is nil and the animal does not win 
back her price. Furthermore, if judiciously mated, the calf of the 
Superior animal will be worth far more than that of the inferior 
cow. A cow well purchased is so much capital if properly managed, 
and a calf is an. increase on that capital, and the cost of feed and 
keep should be more than balanced by the milk and ghee which 
she supplies. 

If it is milk that is required, care should be taken in the 
selection of cows and only those of milking breeds should be pur- 
chased. A cow, may be a large, good looking, shapely animal yet 
may be practically worthless for the dairy. The best milking cows 
for Upper India are those of the Hissar, Hansi, and the Montgomery 
(Sahniwal) breeds. The former if fed properly generally do well 
in most parts of the United Provinces, although perhaps they will 
not give quite such a heavy yield as they do in their native climate. 
The Montgomery strain are smaller cows and very excellent milkers, 
although in some of the eastern tracts of the Province they are said 
to lose their milk-giving powers to some extent. The Kosi or 
Mewati strain which are usually bred in the tract of country known 
as Mewat are fair milkers but usually not so productive as the 
Hissar variety. Experiments have recently been carried out on 
some of the Government farms with a view of ascertaining if per- 
manent improvement in the milk producing capacity of the Indian 
cow can be achieved by crossing with some of the noted British 
dairying breeds. Originally some prejudice existed in regard to 
this, as it was predicted that the progeny of such a cross having no 
inlierited immunity would rapidly fail victims to the many animal 
epidemics in the country. Furthermore, it was stated that the bullocks 
would have little or no hump and for this reason would be useless 
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as working cattie. Thanks to the immunity conferred by proteotiv'e 
inoculation the first objection has been found to be surmountable. 
With regard to the second, experience has shown that the necessity 
for the well developed hump has been greatly exaggerated and 
w'herever Government military dairy farms are established, it is 
now no uncommon sight to see half- bred English cattle drawing 
immense load or carrying out other draught work ; nor does their 
working capacity appear to be in any way inferior to that of the 
pure country bullock. The Civil Veterinary Department has 
recently imported bulls of the celebrated Shorthorn and Ayrshire 
varieties. Many half-bred cows got by bulls of this breed have 
been known to give as much as 20 seers of milk daily. With regard 
to buffaloes the indigenous breed of these provinces are compara- 
tively poor milkers. The breed known as Murrah which is fouird 
in the Rohtak District of the Punjab is perhaps the best for dairy 
purposes, and animals of this variety can usually be procured from 
the Jehazgarh and Amritsar fairs. 

Intelligent selection and purchase, liberal feeding, careful 
management, attention to cleanliness, and hygiene as well as regular 
and systematic supervision are the factors which make for successful 
cow-keeping, and if greater attention and care were devoted to this 
industry in India it would have a far-reaching efieet not only on the 
health but the wealth of the community. 
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VVliiist most ot the information about rice is of an historical 
or statistical character, a little of a domestic nature is available. 
In his Statistical Eeport of Bengal (1875, et seq.), a monumental 
work of 19 volumes, Sir W. W. Hunter records several hundred 
vernacular names for different kinds of paddy, then grown in the 
Province, whilst Sir Geo. Watt {The Commercial Products of hidia, 
p. 823) states that there are altogether about 20 botanical varieties 
of paddy, of which five are very distinct. The former writer 
{loc. cit.) has noted under each district a few preparations of rice, 
those for the Faridpur District (Vol. V, pp. 300-304), based on a 
report by Dr. B. IST. Bose, the Civil Surgeon of the District, being 
the most detailed. An effort is now made to cover this ground 
more fully according to the following synopsis and to bring into 
prominence those points where it is thought that scientific enquiry 
ms^’ be most usefully directed. 


Synopsis. 

Khai. (paddy roasted, then husked mechanically.) 

(1) Murhi (sugared Khai). 

Varieties . . {i) Gur Murki. 

{ii) Sugar Murki. 

(2) Khai-chur and Moa. 
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Chal. (paddy husked in various ways.) 

(1) Alo-chal (mechanically husked paddy-rice 

Preparations . . {a) Bhat. 

(b) Payes. 

(c) Polaw (pilaw). 

(d) Sofeda. 

; (e) Ruti. : 

if) Pithe. 

{fj) Saruchakli. 


(2) Siddha-chal (Paddy, steamed, dried and 

husked mechauically) 

Preparations . . (u) Bhat. 

(&) Panta. 

(c) Monda. 

{d) Khichuri. 

(e) Bhuni Khichuri. 

(/) Chal Bhaja. 


(3) Muri-cJial (Paddy, twice steamed and 

husked mechanically) 

Varieties (i) Alo-mun-clial. 

Preparations . . (a) Muri. 

(b) Chal Bhaja 


(ii) Siddlia-muri-chal. 
Preparations . . (a) Muri, 

(b) Chal Bhaja, 


Chinee (paddy, macerated, slightly roasted and then 
compressed). 

Preparations • • (a) Chinre Payes. 

(fe) Chinre Bhaja. 
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IV. Panehui, Handia, etc. (Rice saccliarified and fermented 

by action of living organisms). 

Varieties .. (i) PancLuL 

(m) Handia. 

(in) Kanji. 

I. KHAI. LAI. PHARHI, LAWA DHAN (Sanskrit— LdJA). 

Preparation. The paddy is roasted on sand (about 1 lb.) 
placed on the slightly concave floor of a kholu, wliich is a conical 
earthen pot (about 12 inches high, 8 inches across the mouth and 
12 to 18 inches across the base), from the side of whicii an entire strip 
has been carefully chipped away. This is heated on a wood or 
coal fire with a proper arrangement for regulation of heat to keep 
the temperature of the sand fairly constant. The heated sand is 
fairly constantly but gently stirred with a bundle of sticks or strips, 
newly cut from cocoanut leaves and used as a broom. When the 
sand reaches the proper temperature, which is tested by the imme- 
diate bursting of a small quantity of paddy tlirown on it, about one 
or two ounces of paddy, previously slightly moistened with a little 
water or by exposure in the open air in the night for softening, are 
put on the hot sand and rapidly mixed with it. The paddy then 
bursts with leaps and sounds, as the starch SAvells into a spongy 
light mass. The starchy portion in this condition is called khat, ; 
the husks being either completely detached or remaining slightly 
adherent at their ends. The khai is mechanically separated from 
the sand and accumulated on the surface of it by a peculiar movement 
of the broom sticks and is then taken out from it. It requires a 
very skilful and well practised hand to take out the khai and husks 
from the bath, for one unskilled in the art will take out a considerable 
portion of the sand along with them or some of the husks and khai 
will be charred. In this way a large amount of paddy can be trans- 
formed into khai in a comparatively short time. For the prepa- 
ration of good khai, rather big sized paddy is used, not less than a 
year old, otherwise all the paddy will not burst at the same time, 
or the resulting khai will be too small in size. Ka'nakchwr , Jhingeshal 
and such other paddy are very commonly used for this purpose. 


After the removal from the sand-bath or frying-pot the aGCumu- 
iated Ma* is rubbed on a piece of Hessian cloth, by which the 
adhering particles of sand beiJome detached from it aiifl collect 
by gravity on or below the cloth. The frier {BImjwni) (insiders 
this sand a_ valuable article, as the older and more used the sand 
1 16 better is the quality of the product. The next process is to 
silt the husks from the hhai in a sieve of the following description. 

IS made of thin strips of bamboo woven at right angles to each 
other, leaving holes througli which the liusks onlv can pass It i. 
generally hemispherical m size ranging from 2 to’ 5 ft. in diameto;. 

. sieve IS half filled with crude Mai and gently rubbed over witli the 
pa m of the hand in such a way as not to break the crisp Miai and 
to leave a depth of about two inches of them between the palm and 
e sieve. 1 he finished article thus obtained is stored in big dry 
earthen pots. The husks are used as fuel ^ 

PropeHies and Uses. Khai is sometimes used as tiffin alon. 
diet^for commonly prescribed as a main 

chewed .with pleasure, producing a 
and then absorbs moisture it becomes tenacious 

and then It IS rather unpleasant to chew. (literally 

amUroftm aqueous extract of Mtai 
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,1 ■ ^ ■ ] ' - preparation is filtered througli fine cloth 
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from Sate of b te f^' very old Hindus. Theeighthday 
andoLthn ' OH \“n distribution of kjli 
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dies at a good old age leaving a long line of. heirs, a mixture of khai 
and coins are thrown on the streets along which the dead body is 
carried. Such a mixture is also distributed during the Smdlia 
ceremony (end of the mourning period). 

(1) Murki. (f) (with (jur). 

Preparation. A certain quantity of gur is taken in an earthen 
or iron kara (a hemispherical pot) and dissolved in a minimuiH 
quantity of water. It is gently heated over an ordinary hearth 
and the mass is constantly but slowly stirred with a wooden ladle 
having a flat end called tarn. In this way it is brought to sucli a 
consistency as to feel sticky between the fingers and draw into 
threads, when the pot is taken from the fire and placed on a straw 
ring on the floor in an inclined position. A small quantity of any 
form of crystalline dry sugar (generally powdered palm-sugar is 
used) is dusted on the edge of the surface of the givr towards the 
centre of the kara and briskly stirred with a small portion of the 
liquid and then gradually the whole of it is gently mixed with it. 
This process is called bich-mara. Then a requisite quantity of kJiai is 
added to it by instalments and thoroughly mixed with the prepared 
gur. Then the whole is massed together and kept in a cool place 
under the cover of a clean cloth. The object of the process of 
bich-mara is to introduce the nuclei of sugar crystals to the whole 
mass for hastening crystallization. While the crystallizatibn is going 
on, the hhai gets a thin layer of this gur, so the resulting product 
{murki) is coated with crystalline gur. This is a very ingenious 
and simple way of getting the khai coated Avith crystalline sugar. 
After a few hours the murki is taken out and transferred into a big 
dry earthen pot called jala and is then ready for use. In case the 
murki is not so dry as to be easily separable owing to bad mani- 
pulation or use of inferior quality of gw, some wheat flour is 
dusted over the product and it is then stirred and stored up. 
Sometimes flavouring substances such as powdered cardamom or 
cinnamon, camphor, etc., are added to impart their characteristic 
aroma and taste. 

Properties and Uses. Good quality murki is a dry yellow, 
or amber coloured substance. Date molasses imparts to it a 
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somewhat redder tinge than cane molasses ; and also it has a very 
cliaracteristic pleasant aroma for which it is often preferred to the 
other. Murid is usually eaten with hhai or muri rather than by 
itself but some children having too much liking for sweets take it 
without anything to moderate its sweetness. 

{ii) 8u(jar-Mufhi. For the preparation of this article white 
crystalline cane sugar is used instead of gwr, and if the sugar is not 
very pure, the solution is clarified with dilute milk. It is a perfectly 
white, dry, and attractive article of food, rather costly, and is ordi- 
narily used as a diet by patients under Kaviraji treatment. Both 
varieties of mutki are at times used in a mixture with parched peas 
and gram, such mixture being called fut-karai-murhi (fut = fried, 
karai = peas, etc.). 

(2) Khai-chur and Moa. 

The methods of preparation of these two are essentially the 
same as that of murki ; only a higher proportion of saccharine 
matter and spices are used, and the bich-mtra process is done after 
the addition of khai to it so that a considerable amount of it becomes 
broken into pieces. When warm it is taken in handfuls and made 
up into small balls which on cooling become fairly hard. The khui- 
ckur maker from time to time rubs his palms with a little ghee or 
dusts them with flour to avoid stickiness. Khai-chur is generally 
made wit h sugar and moa mth gur, but essentially there is no 
difference. These are used as sweetmeats. 

II. CHAL. CHAUL (Sanskrit-.-2’Aifi)t7X) English— 

(1) Alo-chal (Sanskrit — Atop tand/ul). 

Fresh or old paddy is freed from defective grains by uniformly 
spreading about five seers of it on dry clean ground about two feet 
in diameter and then blowing air on it with a kula (an instrument 
made of thin strips of bamboo used chiefly for winnowing). The 
defective paddy Avill separate off at a distance leaving the good grain. 
The process is repeated till several maunds of paddy are freed from 
dust and defective corn. Kice is prepared from this paddy when 
thoroughly sun-dried. The method of husking is almost the same 
as has been described by Sir G. Watt {he. eit.), only it may be 
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_ mentioned here that two men are not indispensable for this purpose ; 

; some clever workers can do it alone. In several places rice-mills 

are established where this work is done with much facility. From 
this rice, Miucl, tunsh. and kuru are obtained. This rice is called 
Alo-chal. 

. Proj)erties and Uses. Alo-chal is not eaten without some process 

^ of softening but may be offered in dry condition to Hindu gods 

and goddesses. For the latter purpose it is more frequently carefully 
washed with the holy water of the river Ganges and kept in the 
shape of a solid cone oh a disc of wood, brass, copper, or silver. 

. On the top of this cone there are often placed some sweetmeats 

called naibedyas which after the puja are distributed among the 
. priests, together with the rice which is then transformed into bhat 
and eaten. The Hindus celebrate the new paddy of the 
T ^ Thursday of the month of Agrahyan (from middle of 

November to that of December) which is called nahamia (means 
new-rice). Alo-chal prepared from very good quality of new paddy 
is mixed with various kinds of edible roots and fruits, milk, yut\ and 
other sweets, and offered to gods and goddesses, after which it is 
eaten by all the members of the family ; but until this ceremony 
is finished, orthodox Hindus wall not eat the new^ rice in any form. 

,, Cold aqueous extract of this rice called tandul-odok (rice-water) 

is prepared by mixing rice or its powrler wdth about four times its 
own weight of w'ater and then filtering it, w^hioh is prescribed as a 
diet only to certain patients by Kavirajes. 

Kkud is the broken rice and regarded as a Avaste product. It 
is either given away as alms or utilized as a food for milch cow-s 
fi after softening it in water. It has a very nutritious effect on cow's 

as they apparently give more milk when fed wdth this. 

Tunsh is the husk of larger size ; it contains rice oil {Gf. Jour. 
Chetn. Soc. hhdi., 1893, 848). It is chiefly used as fuel, but it is also 
mixed with clay along with a little cow^-dung for plastering 
purposes. Tunsh and clay plaster is very tenacious and does 
not crack on drying. 

‘ Kura or Qunra. This is a mixture of powdered husk and parts 
of rice. It is chiefly used as a cattle food and is specially liked by 
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milch COIN'S. If thrown into a pond in either the raw state or parched 
it acts as a most effective grain bait for fishing. 


(a) Bliat. 

Alo-chal is boiled for 20 to 30 minutes with about 4 to 5 times 
its weight of water. When sufficiently softened it is taken from 
the fire and the excess of water, which has become thick with some 
broken or loose particles of burst starch, is decanted off. This 
softened rice is hlmt. It is taken out from the boiling-pot and 
spread on a plantain leaf, cotton cloth or metallic or stone 
plates for cooling if necessary, when it becomes ready for use. 
New rice has a tendency to soften too much ; however carefully 
it is cooked or the temperature and time regulated, its 
gelatinizing property causes it to form lumps -when cooled. The 
strained liquid is called /aw and so is generally used as a drink for 
cattle. 


Properties avd' Uses. Unless the c/iaMtself is coloured, the 
bhat of alo-chal is as a rule white and very nice to look at. This 
that is regarded as more nutritious but less digestible than that 
from siddha-chal. It is generally eaten among orthodox Hindus 
who want to keep a closer touch with religion and want to live a pious 







life, by priests, old Brahmins, old widoAVS, mendicants, and mourners. 
The reason for considering it as a suitable food for the pious is that 
it is practically a natural product, since as dial it has not undergone 
any process of cooking or steaming but is husked by means of 
mechanical treatment. The tendency of the Europeans to use 
this rice preferentially originates from the fact that its bhat is whiter 
than any other. The Indians believe it to be an approved 
an-aphrodisiac article of food. The only reason why this is not used 
as a staple food in preference to siddha-chal is that it is more costly 
than the other owing to the large amount of rice lost during the 
process of husking. Fan, under the name of monda, is prescribed 
as a diet for certain patients by Kavirajes when prepared with 
^ special care suggested by them. They regard it as an essence of 
bhat mixed with a little soluble starchy matter. Ordinary men 
' .find it difficult to digest yiud it is also supposed to contaiu more 


KICK, A« PKEPAREb FOR FOOii IN BENGAL 183 

nutritious matter than 'bhat. Putrefied /aw is sometime.s used as a 
manure for certain creepers producing edible fruits. According 
to Chakra and Bhabprakash, when hhat is washed with water it 
becomes more digestible and it is a common practice among the 
Bengalis, wheix a man is suddenly attacked with diarrhoea or 
indigestion, to take bhat that has been previously steeped for some 
time and washed in cold wuter, because it is considered to become 
easily digestible by these processes. 

(b) Fayes or Paramamut. 

There are about forty dift'erent recipes for the preparation of 
Parammvm (Param = good, high ; a.wwa = rice). Generally very good 
quality alo-chal is selected for this purpose, i.e., which has fine and 
clean grains and much aromatic oil in it. Generally the varieties 
known as Banhtulsi, Dadkkani, Kamini, Banshmati, Gopalbhoy, etc., 
are chosen. Tire rice is thoroughly washed and transferred into 
a pot and sufficient water added to cover the rice to the depth of 
an inch ; then it is very gently heated, no time should it be boiled 
briskly. When the rice is about half -softened so that the outer 
half of the rice is soft but the inner part remains as stiff as before, 
hot and half concentrated milk is added to it and gently stirred 
to mix it thoroughly. The quantity of the milk to be used varies 
considerably, depending on the quality of the produce wanted. Then 
a sufficient quantity of a sweetening agent, such as pure cane-sugar 
or cane or date-molasses is added. After gently boiling for a few 
minutes some flavouring substances such as cardamom, powdered 
cinnamon, camphor and some fruits like raisin, pistachio, almond, 
etc., are added. 

Properties and- Uses. Payes prepared with sugar is white 
but that with molasses is of pale broAvn colour. It is a mixture of 
thick syrupy liquid with bhat, emits either the natural odour of 
the rice or that of the spice added to it, and is a rich, delicious 
and tasteful article of food. As a rule it is not used daily 
by any class of people but it is almost • indispensable on all 
festive occasions except those where preparations of rice are 
unallowable. 
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(c) Polanna or Polcm. 

Polanna is a Sanskrit word and its method of preparation can 
be found in several old Sanskrit books. The other word polaw has 
probably been introduced by Mahomedans during their rule in India. 
It was a well-known favourite food of most of the Mahomedan kings 
and emperors. For this purpose good rice such as Kamini, 
Banktulsi, Bamhnati and DadJchawi is chosen. Alo-chcd is generally 
used but it can also be prepared with, siddha-chal. The rice should 
be free from broken grains and should be at least two years old. 
There are more than 100 different preparations which may be 
classed undei' this heading, combinations in various quantities of 
various choice articles of food. The following description will only 
afford an idea of the general principle of its preparation. Good 
clean dial is gently rubbed with cow’s ghee and saffron, and 
placed in the sunlight. As soon as the ghee soaks into the rice 
another coating of it is given. This is repeated till the process of 
soaking is complete. It requires a few hours preparation in sunlight. 
If prepared without colouring matter, the finished article will be 
called ghee-bhat 3,nd not polaw. A decoction, called aJcnir jal, of 
several spices such as cardamom, cinnamon, cloves, coriander, etc., 
is now prepared whilst the rice is mixed with raisins, pistachio, etc. 
In a deJcckie a layer of (cinnamon leaves) is spread with 

some ghee, then some pieces of fried fish, meat, or lumps of congealed 
milk with some of the rice are put on it. This is covered with another 
layer of tejpata and ghee, and similarly another of rice and tejpata 
is arranged on it. Next, the above prepared decoction is added 
till its surface rises about 2| inches above that of the rice. To 
impart flavour, sugar, curd, salt, etc., are added in various proportions. 
The dehdde is now covered with a lid and gently heated over a bright 
fii-e. After about 20 minutes when the rice is not yet completely 
softened, it is removed and kept on a smouldering hearth, with 
some lumps of glowing charcoal on the lid, so as to keep the 
temperature of the polaw high for a considerable time to soften 
the rice completely, a process which is called dom. Sometimes 
delicate perfumes are added at the end, musk being formerly much 
used for the purpose. ■ , ^ , 
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Properties mid Uses. Polaws are very delicious, fragrant articles 
of food. These are very nutritious and rather difficult of digestion, 
being commonly used among the rich classes, but only cooked bv 
others on festivals. 

(d) Sofeda and PituU. 

Good alo-clial is macerated with water for about twelve hours 
or more, then the whole is put on a new cotton cloth through 
which much of the water percolates out ; it is then put on a 
piece of dry cloth which soaks up all adhering water. This rice 
is crumbled and the coarse powder is passed over a sieve 
of coarse cloth. The residue is again crumbled and sieved and 
finally a small part is neglected to be used as a cattle-food. The 
sofeda thus obtained cannot keep long unless perfectly sun-dried 
and stored in a dry pot. This is simply alo-chal powdered by a heavv 
grinding stone. Some people call it clial-ata (rice flour). 

PituU is a pasty mass of powdered alo-chal generally prepared 
only in small quantities by rubbing moist alo-chal with a little water 
on a rough stone surface with a similar stone roller. 

Properties and Uses. It forms a white powder very much 
resembling flour. It is not directly used but it is the main ingre- 
dient in the preparations of pithes, saruchakli, malpo, etc. Now-a- 
days it is used as a fraudulent substitute for wheat flour in prepara- 
tions of several good sweetmeats such as — pantua, rasagolla, etc. 

(e) Ruti. • : 

Sofeda is treated with boiling water in the same manner as 
in the preparation of puli (see later). The whole stuff is made 
into a solid ball by thorough rubbing and pressing. It is then 
divided into small balls of about f inch diameter. These are 
next flattened into thin circular discs, and are subsequently roasted 
on a hot iron plate and these are known as ntti. Sometimes salt, 
sugar, etc., are mixed with it as fancy requires. 

Properties and' Uses. Ruti is a soft white substance and is 
not so attractive as several other preparations unless it is suitably 
flavoured ; it is difficult of digestion and only occasionally used 
by Mahomedans and some up-country people. 


AflKKJULTUHAL .lOUKMAI^ OK INDIA 



(f) Pithe or Pi’‘<lithi. 

By fithe several preparations of powdered riee are meant, 
particularly (1) ashe and puli or dddha-pithe ur rhnku. and (2) pulU 
siddha-puli or chaka. * 

(1) Ashe. Sofeda- is mixed with water t(» form a thin paste. 
About a fluid ounce of it is poured on a hot ]}at! sinearerl rhmly wnth 
a little mustard oil ; then it is covered with an <-arihen mip. After 
some time the cup is removed, when the cake is taken oil with a 
ladle. This is ashe. The object of covering is noteworthy. -It 
retains practically all the water vapour by reverberatory pi-ocess, 
and causes softening of the starch by continual steaming. If it 
were not covered the stuff would have dried before the softening 
of the starch grains. Ashe is a white doiibh* convex cake having a 
taste like hhat. It is usually taken with fpir or its syrup but may 


also be taken with curry. 

(2) Puli, siddha-pidi or chaha. Sofeda is gradually poured into 
boiling water stirring vigorously all the while till a thick paste is 
formed. When cooled it thickens and if it is not thick enough it 
may be made so with a fresh cpiantity of the ])owd(‘r. About half 
an ounce of this substance is taken atitl shaped lik<> a cigar with a 
little dried milk in a solid state or some sugar piv])aratio'i inside it. 
Several of these are put in a pot containing boiling water and very 
gently boiled for about half an hour, wlien tliey become I'eatly for 
use. At some other places, however, they are .steamed on a cloth 
tied on the mouth of a pot where some water is boiling. In this 
way the material is softened by steam under a cover of a lid above 



and direct saturated vapour below, for about an hour, 'riie pro- 
ducts olAainable by the two proc.es.scs are prai tical'y the .'^aine. 
They are eaten on similar occasions as the ashe, that is in the etid of 
the Bengali month Pousli, middle of December. The properties of 
piihes are similar to those of simple bhat. 

(g) SarucJiakli. 

A thin syrupy paste is made of sofeda and water which is 
called gala. Sometimes salt, gur, paste of dal and wheat flour are 
added, according to the taste required. The consist.eucy at this 





RICE, AS I’REPAREIJ FOR FOOD IX BENGAL 


stage lias a very important effect on tbe finished, product. About 
a fiuid ounce of gola is taken in a small cup or spoon and poured 
evenly upon a flat frying pan previously rubbed with a little 
mustard oil or ghee on a slice of brinjal or potato. I’hen it is 
immediately spread to a uniform thin circular disc with a simple 
spatula of palm leaf cut like a knife-blade. After a short time when 
the lower portion of the disc, called santchaldi, is somewhat baked, 
it is lifted with a thin ladle, care being taken not to break any portion 
and then turned over for baking the other side. The ladle is then 
pressed on some parts of it so that the leaking- may be uniform, and 
when finished the disc is taken out and folded into a quadrant, 
flflris is one of the delicate preparations requiring considerable skill 
and practice. 

PfO'perties and Uses. SantchaMis are sometimes as thin as 
paper but commonly they are made as thick as to ^ inch. These 
are soft and are not generally eaten alone but with treacle or curry. 
Though not a delicious food yet it is taken as an alternative. 


Gola is prepared in the same way as above with additions of 
sugar, dried milk solids, spices, etc. About an ounce is poured on 
a hot bath of ghee and fried carefully. This is malpo, it is also 
prepared with curdled milk and other ingredients. 

Properties and Uses. These plano-convex discs of about 2 inches 
diameter are a brown to yellow colour, of delicious flavour and 
commonly used as a sweetmeat. 


(2) SiDDHA-CHAL, BhATER-CHAL OR BOILED EiCE. 

Paddy is cleaned as described under kJmi and macerated with an 
excess of water in large vats for about three or four days, then taken 
out and placed in an earthen pot or a tinned iron can, containing 
a small quantity of water which is heated till steam is seen to 
Pg^netrate all the paddy. This process of steaming causes the husks 
e Th e steamed paddy is then dried in the sun to a definite 

d by by pressing it between teeth. It is 

The products are siddha-chal, kkud. 
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laim and tumh. The latter three by-products are used like those 
from alo-chal (q.v.). The finished articJe is then stored in yunnv 
bags and is ready for market. 

Pmpefties mid Uses. Siddha-chal has a characteristic trans- 
parent greyish white appearance in contra-distinction with 
alo-chal. It IS less brittle than the latter. During the process of 
steaming before husking nearly all the grain is swollen and resembles 
bhut but It again contracts when dried. This is the cheap variety 
forming the staple food, hhat, of most Bengalees. Its hliat is believed 
to be more easily digested than that of alo-chM. It is more easily 
husked than the other and also with much less loss. This largely 
explains the preference shown iox siddha-chal, but the rice produced 
IS greyer than alo-chal. Probably tin's accounts for its beimr uot 
used as a table-rice by Europeans. Its hhat can be softened'’ to a 
considerable extent without that stickiness and gelatinization 
ound in alo-chal. . It is generally regarded as le.ss nutritious than 
le other, but this is not completely corroborated by scientific 
experiments. There may be some truth in it because some of the 

nitrogenous matter may have been extracted and lost during the 
process of steaming. o 

(a) Bhat. 

The hhat IS prepared in the same way as that from alo-chal. 
only It takes a little more time to soften ; the older the rice the 

more is the time required for softening. The fan is also produced 
as before. 

Pom' hhat. This is prepared from old small grain rice by 
heating over a dim and slow heat produced by a heap of burning 
cow-dung cakes. In an earthen pot the rice with four times its own 
weight of water is taken and covered with an earthen lid and placed 
on the fire. It very slowly but steadily boils for not less than an 
lour, a ei which the pot is taken out. Generally the whole of the 
water added disappears by soaking and evaporation, consequently . 
very It le is left as/a^. This food is regarded as nutritious, easi]^"' 
digestible and tasteful, and is chiefly used for children and>f^r 

ouToW rrf «^-^^^ren5;;^cess 

cooking so that all the particles qf-iferct ' are completely softened. 
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(b) Pmita : Pcmta Ehat : Palml Bluit. 

Bliat is prepared in the usual way, the Jan being strained off. 
When it is perfectly cooled to the air temperature after three or 
four hours sufficient cold water is poured on it so as to cover about 
I inch deep. On keeping it covered for at least 24 hours it 
becomes ready for use. It retains its taste for two or three days. 
The fluid portion is called or and the rice is called 

'panta, fwnta Niat or paMl bhat. Anmni may also be specially 
prepared in the following manner: — In a new earthen pot about 
half a seer of softened rice is taken and filled with pure water and 
after covering with a piece of cloth it is kept under the direct heat 
of the sun. Next day another instalment of fresh hlmt is added 
and similarly left under the sun and so on up to three or four days. 
Then the clear transparent upper liquid called ammi is decanted 
out and drmik. 

Properties and Uses. Panta has an acid taste only, othermse 
it is similar to fresh bJiat. ' It is generally used by labouring classes 
who prefer it as cooling and refreshing. When eaten it is very 
often mixed with lime or lemon juice or with preparations of some 
acid-containing fruits and a little salt. The fluid portion, the 
amani or Urram is used as a cooling drink and also sometimes 
prescribed as a diet by Kavirajes. 

(c) Monda, Fan, Mar. 

Honda is another name olfan as stated already. But the fan 
obtained as a by-product from the preparation of hliat is not 
quite similar to that described below. In a new earthen pot 
one pai”b of washed, good, old rice is taken with 14 parts of 
water and boiled till completely softened. Then after straining 
out the /aw it is mixed with one part of warm water and thoroughly 
ground in a mortar by a pestle. Wlien it forms a pasty mass it 
is mixed with a fresh quantity of water and filtered through a 
piece of fine cotton cloth. Tlie filtrate is the true monda to be used 
with a little salt, powdered ginger, and lemon juice. It is a very 
•easily digestible, liglit and tasteful article of diet. Commonly, 
however, fan, monda and mar imply the same thing ; the above 

13 




190 AGRICCM’URMj journal ok INDIA [XI, II. 

is ix special jireparatioii used as a diet only by some classes of 
patients. 

(d) Kliichuri, KichamHUu. 

Tliere ate no less than 30 different preparations of I'ldcliun. 
These can be prepared either from alo-chal or suIdJia-cJial ; 
those with the former are not necessarily finer than Avith 
tlie latter. Commonly siddha-chal is used for this purpose, 
hence it is described here. The essential constituents in this 
preparation are dial and dal (pulse) ; they are mixed at different 
stages in various proportions. There are seA^eral preparations 
with fish and meat, but as a rule good dial and dal are used in 
its preparation. When rice is half softened by boding, a quantity 
of dal which varies from one to four times that of the rice, is added. 
Next turmeric, raisin, pistachio, almond, sugar, ghee, salt, etc,, 
are added. Sometimes fried fish, egg, meat, dried milk solid, etc., 
are added. When both the dal and rice are softened, the mixture 
is withdraAvn from the fire immediately after addition of powdered 
spices. It requires much skill and care to cook it as here no fan 
is eliminated. There is a great chance of the mass charring and 
sticking at the bottom of the pot. In case there be any excess of 
water, the pot with the substance is placed over a smouldering 
fire. 

(e) Bhimi hhidmri. 

There is another class of Idvidiuri called bliuni Itlddiufi 
{Bhuni = fried) prepared with dial and dal that have been fried 
after smearing with ghee ; otherwise it is same as ordinary 
hliidiuri. 

Properties and Uses. It has a pleasant appetizing ' odour, a 
yelloAv to brown colour, and a delicious taste. It is a rich food, 
difficult of digestion, commonly used as an article of luxury taken 
on some special occasions, e.g., picnics, rainy days, etc. It is known 
to have a very heat-producing effect on the human system, so it is 
more frequently used in winter. Travellers often prefer it to 
simplify cooking. It is generally eaten while hot or warm, as the cold 
stuff is less tasteful. 


RICE, A.S PREPAKEI) EoR FOOD [X BENGAL 



19 i 


(f) Clialhhaja. 

Ordinary siddha-Glutl is moistened with a little watei; and 
salt and rubbed gently but thoroughly to give it uniform coating of 
salt, and then roasted on a sand-bath as in the preparation 
of LJuii the product is called GJudbJici^d. This is also somotiines 
roasted in a hot iron kettle when the product 'ts called chalbhija of 
kat-kliola. Ihe preparation is hard and requires much cheu'ing, 
is not very palatable, and also digested with difficulty. But when 
mixed with mustard oil, red pepper and a little salt it is ix-lished 
by the labouring classes as also by healthv young peo])le. 


(3) Muri-chai.. 

There are two varieties of Muri-chal 
(i) Alo-muri-chal ; (ii) Siddha-muri-chal. 

(i) Alo-wiun-cluil. Paddy is taken in a basket and placed over 
a new unused pot containing some water boiling in it. Then tlie 
paddy is covered with a clean cloth; all the steam that comes out 
must pass through all the paddy. This process of steaming is 
continued for half to one hour. The grain is taken out and put into a 
large vat of water and alloAved to macerate for three or foai: days. 
By instalments a large quantity of paddy is steamed. After macera- 
tion it is taken out from the water and steamed again as before, 
then dried and husked in the manner already described. The 
by-products, namely, khud, kui'o and tunsh are also similarly used as 
before. 

Properties and Uses. This rice resembles siddJia-cJial in appear- 
ance. It is onl}^used after its conversion into muri or chalbhuja. 
Its method of preparation is more costly than that of ordinary 
muri-Glial and the products obtained from this rice ai-e inferior to 
those from the other. The muri and ckdbktja from this rice arc 
exclusively used by old Hindu mdows wlio live on aJo-cJud only. 

(a) Alo-muri. 

Afo-mm'f-c/iafis washed Avith water and rubbed with a small 
quantity of salt, then transferred into a large sliallow earthen 
kettle or kliola and placed on a hearth. It is very gently 
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heated, being constantly stirred with a wooden ladle. This process 
is called onja. At first the adhering water evaporates, then the 
temperature slowly rises and gradually all the rice becomes brown 
amber coloured. At this stage it is removed from the fire. In 
this process a considerable portion of the starch is probably dextri- 
nized. Then it is usually parched on the sand-bath as described 
under Maf. 


(b) Alo-clicdbJiaja. 

CJialbhaja from this dial can be prepared by dry heat, either 
with or without sand, and its properties are almost the same as tliose 
oi siddha-chalbhaja. 

(ii) Siidlia-muri-dial, muri-dial. Clean paddy is taken in a 
fairly large sized earthen pot with about one seer of water and very 
gently heated till steam is seen to escape. At this stage the heat 
is carefully regulated so that steam only just escapes. It is kept in 
this condition for about quarter of an hour and then poured into a 
big earthen or wooden vat. AVlien sufficient has accumulated it is 
covered with water to a depth of three inches. It is left in this 
condition for three or more days when it is taken out and steamed 
again, dried and husked in the usual manner. The rice obtained is 
called muf i-chal. The by-products : are also similarly used as 
stated before. 


Pmperties and Uses. Mmi-dial looks s]ig}itly darker than 
siddha-dial. It is solely used for the preparation of (a) and 

(b) dialbhaja. Of course it is not impossible to prepare from 
this rice but its taste would be quite different from ordinary rice. 
Its bliat does not taste sweet as that from other rices. It is due to 
this special process of preparation in which the starch is so changed 
that its taste is quite difierent. 

(a) Muri. For its conversion into muri this rice is treated 
in exactly the same way as alo-mufi-chal. Bulk for bulk it 
swells more than the other. It is a gre}dsh white, brittle and dry 
substance, and is an easily digestible, light food. In villages it 
fs prepared by each family for its own consumption and is also 
prepared in quantities by sweetmeat makers and vendors. It is used 
3 a cheap and easily procurable article of tiffin. Almost all healthy 





RICE, AS PREPARED FOR FOOD IN BENGAL 


193 


village people, young or old, rich or poor, use it fortius purpose. 
It may be taken as it is or smeared with a little mustard oil. red 
pepper and salt, followed sometimes by gur or sweetmeats. 

Mur'i is appreciably hygi’oscopio ; when exposed to dajiip air 
it rapidly absorbs moisture and loses its brittleness and then it is 
not readily chewed and is rather unpleasant. In this condition it- 
does not crackle in the mouth and is called miom-mur I, ‘mioiio’ 
meaning soundless. 

ilfwn is sometimes mixed with milk, curdled milk, plantain, 
mango pulp, etc., before eating. Such mixtures are called falJiar. 
Falhar, however, can also be prepared from Mud or chinre. 

and nmn-moa are prepared just in the same way 
as Mmi-moa. The muri-chak is shaped into thick circular discs 
and the Maf-moa into balls. 

(b) Ghalhhaja. Ghalhhaja from this rice can be prepared by 
the same method as chalbJmja from other rices, but this variety is 
more tasteful and easily digested. This stuff is used like muri but 
less frequently. It is very seldom taken alone, being always 
mixed with parched grams, peas, etc., and smeared vith mus- 
tard oil, pepper and salt. In Calcutta there is a common and 
well-known preparation of chalbhaja, called abak jalpan {abak = 
dumfoundered ; = tiffin, he., a food so good that one is dum- 

foundered). This is chiefly a mixture of good chalbhaja with 
parched peas, grams, etc., flavoured ivith mustard oil, red and 
black pepper powder and several other spices. It is sold as one- 
pice paper packets folded to form a solid cone. It is a tempting 
substance specially to children who take it in the afternoon. 

G'unda literally means powder ; but powders of nvari or chalbhaja 
are called by this name. It is generally eaten with molasses or 
treacle, and is also sometimes jrrepared from fried Mmd for economy. 
It is not ordinarily sold in the market but prepared for family use. 

Ill, OHINRE, OHIRA, CHURA (Sanskrib-(7///P/2’flA’). 


Any paddy is taken and steamed in an earthen pot as previously 
described, and then macerated in a vat of water for two or three days. 
Then it is taken out from the water and kept in a basket so that the 
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adliemig water drains awa3^ When drained, it is transferred to 

the dhenki-sal or husking-machine adjacent to which a hearth, is 

ready vvdtli a sand-bath on it. It is heated in the sand-bath until 

there is evidence of parching, ix., a little Miai is formed. Tlien it 

is immediately taken out on a hula and freed from sand by wdiinowing 

and at once subjected to the working of the dhenhi, while still very 

hot. The ckime is purified from the etc., which are eliminated I 

by the usual process. The preparation of chmre requires the utmost ' 

skill so much so that it is still restricted to a particular class of 

people called ctaf. This work is gerierally performed by women ; 

all the operations am finished while the chime still remains sensibly 

hot, it is then air-dried or sun-dried if necessary and stored up in 

gunny bags, or big earthen or wooden jars. 

Afwah chiira or arwah. In certain places paddy is allowed to 
soak completely in water (for three or more days) then partially dried. ( 

in the sun, heated and crushed by the dhenhi or by some similar 
means and cleaned. Hhe chime thus obtained is called by the 
above names. This can also be made with half ripe paddy. 



Prcperties and Uses. Ghinre is a fern- like flat greyish white 
substance corresponding in colour to the rice used. When steeped 
in water it considerably swells up and becomes as soft as hhat or 
sometimes softer. It may be then eaten with (jur or some such 
sunetraeats, but it is most pleasantly eaten after mixing ivith the 
various tastefid substances noted already under falha/t\ It is a 
valuable article to travellers and orthodox Hindu tourists or pilgrims, 
as it can be readily prepared for food without cooking ; besides it 
has a special advantage that it is not more costly than hhat. 

Water of chime is a cold aqueous extract of chime prepared by 
simply steeping it in water for a certain length of time. The 
clear water is decanted off with the vreaiter nart of fikp. .dninl-ilp 
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{&) Chinre Payes. 

One part of Bugar or gur and about 8 parte of milk are 
boiled for about 20-30 minutes for concentration, then a very 
good quality of cJdnre. is washed and put into it. When this just 
commences to boil, it is taken from the fire and kept in a warm place. 
This is used on the same occasions as payes made fi'om alo-chnl and is 
equally delicious. To it also raisins, pistachio, sweet almoiul kernel, 
and spices are added. 

(b) Chime hhaja. 

It is prepared in the same way as mmi liy parching 
chime on a sand-bath. It is used instead of nniri but 
less frequently than the lattei'. It is also often used in a mixture 
with several other fried substances. 

Chime chak is a preparation corresponding to muri ehah prepared, 
sold and used side by side with it. It is a good substance to be 
taken at the tiffin time if prepared wfith proper care. 

IV. PANOHUI, HANDIA, AND KAN,II. 

Preparations of alcoholic drinks from rice starch appear to be 
of relatively modern origin. In early days they were chiefly 
obtained from saccharine juices of fruits and trees and fi'oni gur. 
Among rice preparations containing spirit (i) panchui, (ii) handia 
are very well-known. For their preparation rice and baklmr or 
rami only are necessary. Any kind of rice is used, the bakhar is 
purchased as greyish cubes, balls or simply lumps, lliis first 
converts the starch into sugar and then to alcohol. The English 
synonym for bakhar is generally accepted as yeast which, is scienti- 
fically unsatisfactory as yeasts are those which convert invert sugar 
into alcohol but bakhar is also a saccharifying agent. 

(a) Pamhm. 

Bhat is prepared in such a way that the grains do not 
gelatinize or stick together. The fan is strained out if necessary 
and the bhat is spread on a piece of cloth or on plantain leaves 
for cooling. While it is still warm, i.e., slightly higher than blood 
heat, the bakhar is spread over it and roughly mixed together and 
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stored in a pot. It is then kept covered in a warm jdace for 24 hours. 
During this time a considerable part, if not all, of the starch is trans- 
formed into sugar. In certain places it is (.liluted, at this stage 
while in others it is kept as it is and tlilutcd after ii\'e or six days. 
After the fermentation is complete it is sometimes further diluted ; 
then by filtration or by decantation clear litpiid i.s obtaiiied for 
drinking purposes. The undiluted substance is called panchtii and 
the diluted one is called mshi but this nomenclature is not general. 

Pro'pefties and Uses. Pamhii is in fact a rice beci' from which 
pure spirit can also be obtained. It has a pale _\'el!o\v to brown 
colour and a very characteristic acid odour, its alcoholic strength 
varies from any low figure to as high as 39 per cent, proof spirit, 
whereas in ordinary fermented licpiors it scarcelv rises above 23 
per cent, proof spirit. This is mainly used hy lower classes of jreople 
who cannot afford to purchase costly licpior. 

(6) Handia. 

This preparation is made and taken by the compara- 
tively poorer classes of dhangars (sweepers), etc. This is 
very similar to fanclmi and the mode of jrreparation is also the 
same as that of the latter, excepting that instead of freshly boiled 
rice, refuse boiled rice (sometimes even partly decomposed) is some- 
what dried in the sun and the hakhar subseipiently added. 

Although the finished product is relished liy its users, yet it 
has much more of the putrid smell than ordinary pamhui, as in the 
former there is a lot of decomposed food matter besides the rice. 

(c) Kanji. 

(Sanskrit — Ka nj ik) . 

This is prepared by steeping 2 seei's of powdered aus paddy (an 
early growing variety) in 8 seers of water in a pot which is kept 
covered and buried under earth. It is kept in this condition for 
at least 15 days and the clear liquid decani ed out. It ha.s an acid 
taste and odour like acetic acid. Dr. CJ. C. Dutt in Iris Mcderia 
Medica of the Hindus, page 12, while describing kanji has not dealt 
with the chemical processes of the fermentation of acetic. a(;id, but 
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only stated tliat sour liquid is produced by ilie acetous fei'inentation 
without any mention as to whether any alcoholic fermentation takes 
place at an intermediate stage. 

Probably its composition is similar to malt vinegar. It i.s 
directed to be used as a cooling and refrigereiit drink in fever. It 
has a soothing effect on burning skin. It is generally used by 
Eavirajes as a vehicle for medicines. 


V. Conclusion. 

The proper conclusion of such a paper would have been remarks 
about the comparative merits of the different pieparatious, but 
unfortunately no scientific data are available for that. In many 
instances the properties of preparations have been taken from 
authors of Kaviraji Shastras such as Chakra and Bhabprakash. 
There is a correct notion that the digestive properties of different 
rices are different, and that an old rice is more easily digested than 
a new one of the same variety. The starch is considerably swelled 
up in Miai, its exact nature is not known. It is highly needful to 
settle the real merit of such preparation as food. Regarding the 
varieties ot xiGe-alo-chal, siidha-Ghal, miiri-cJml and chinre, chemical 
examination could really ascertain how far they are different. 

The need for slow heat in cooking has been realized in tlie pre- 
paration of foref bhat, and in producing dom of polaw, etc. Eor 
these purposes steam-bath coidd be recommended for convenienco 
and perfection. Cooking by steam-bath has already been intro- 
duced by Dr. I. M. Mallik whose patent appaiatus is called the 
Ic-mic cooker ” ; to popularize this Dr. 0. L. Bose in his book 
“ Khadya ” (food-stuff) has amply described its use. By tlie 
adoption of such a method improved results are expected in cooking 
bhat for infants and invalids and in preparing rich, delicate and 
fanciful preparations like khichwri, folaw, etc. 


Among the liquid preparations from rice nothing is known 


about the chemical constituents of mmini and kanji. The panchul 
and handia are used as spirituous preparations but they contain 
extractives, etc., other than alcohol. At present the spirit obtained 
from rice starch is called dheno-mad (dheuo = from paddy 5 
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mad = intoxicant or intoxicating liquid). If the rice spirit has all 
along been prepared from rice and not from direct paddy then its 
name more probably would have been chalo-macl instead of dJieno- 
mad. This naturally suggests that preparations of spirituous liquids 
could be directly "started from paddy, either by powdering or by 
macerating and steaming without passing through the intermediate 
process of husking. In that case spirit could be obtained at a 
much cheaper rate. It is not known whether any attempt has 
been made to prepare spirit from Jchai, muri, and chmre. The first 
two are expected to imitate malted beers. The facts in favour of 
the last are that it is of about the same price as its equivalent rice 
and it does not require boiling for softening, simple steeping being- 
sufficient. 



H 









A Triangular Harrow ror Whkat. The luinowing ol; 
young wheat has engaged attention at Ly allpur since 1910 when 
Milligan tried the Parmiter Chain Harrows here. Some benefit was 
immediately observable in that the wheat tillered better and 
became more robust after harrowing. Less danger of white ants 
attacking the crop was also observable as the latter do not relish 
vigorous growing plants. Later in 1911 and 1912 some Chain 
Harrows were tried by zemindars here and also in Gurdaspur. 
While admittedly some benefit was obtained the price of the 
Harrow, ws., Rs. 65 at Ly allpur Avas a great deterrent to its 
extended use. It v’-as found also that though good results AA'ere 
obtained on light land and on all land before the first irrigation or 
“ kor,” the Chain Harrow was not sufficiently strong to break the 
crust after irrigation. In the last two years AA’-e have used the Lever 
HarroAV here, this having given good results with Howard in Bihar. 
This harrow did better work than the Chain HarroAA^ and owing to 
the possibility of adjusting the tines to slope slightly backwards 
or forwards was better able to tackle AA'heat during “ kor (i.e., 
before the first watering) than the Chain Harrow. It Avas found, 
hoAA'eAmr, that even wfith tAVO harroAvings very little effect AAms 
obtained generally on irrigated AA^heat. Besides, the price AA^hich in 
Lyallpur AA^as Rs. 37 aagis someAA^hat heavy, especially as these 
harrows are of special use only for this one operation. Four acres 
a day can be harroAved once Avith the Lever HarroAV as compared 
to seven or eight with the Chain HarroAv. It AA^as felt therefore, 
that the problem, being an economic one, a cheaper harroAV 

( 199 ) 
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Lad to be evolved. TLe best design for this purpose proved 
to be an adaptation of the Triangular Harrow first seen by 
the writer at Coimbatore in 1913. Some of its advantages are 
described by Sampson in the Agricultural Journal of India, Vol. 
Ill, Part I, January 1908. 

The type finally adopted here this last autumn and which has 
done excellent work is shown in Plate IV. 

The following points about it may be noted : — 

(1) It can be made by local carpenters in the villages. The 

cost is Es. 6 at Lyallpur. 

(2) The tines slope slightly backwards ; about 12° is ample. 

(3) The weight for young wheat should not be more than 

30 seers. 

(4) After first irrigation the harrowing is more severe and 

extra weight should be added. Twenty seers is 
generally added here. 

(5) The tines are specially hardened by the native process 

known as “ Pan.” 

(6) The tines should be pointed and should be tapering in 

r\ A. passing through the wooden frame. 

/ \ If this is not done, the pegs are apt to get 

I loose in the wood (see Diagram). 

They are secured from falling out by a pin 
at A. 

(7) The harrow has only 17 tines as compared to 
30 in the Lever Harrow and thus deeper 
harrowing is possible and very often one 
harrowing suffices in place of two with the 
Lever Harrow. 

(8) Four acres a day can be harrowed once with it. 

(9) For taking the harrow ofi; the field, it is only necessary 

to reverse it when it travels on the rests at the three 
corners. 

It was found that wheat could be harrowed at any stage up to 
8" liigh with these harrows without doing aiipreciable damage and 
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f: with very good effect on the general health of the crop. This 

harrow can also be used for gram with beneficial results. 

V [W. Roberts.] 

Teef Grass.— In the Cawnpore Farm Reports for 1914 and 
1915 figures are given for the yields obtained witli Teff grass 
(Eragwstis abijssinica) when grown as a cold weather irrigated fodder 
crop. It is shown that in favourable circumstances a yield of 
approximately 1 1 tons of hay of good quality, or 5—6 tons green 
fodder can be obtained between December and May at a time when 
green fodders are frequently scarce. Teff grass is a quick growing 
crop and is, therefore, of great use in irrigated tracts, when there is 
any shortage of fodder. Sown at the beginning of December, it 
yields its first (and heaviest) cutting about the middle of March and 
a subsequent cutting at the beginning of the hot weather. Experi- 
mental work with this crop is still going on, but it has been 
found desirable to publish the present note as some confusion has 
already arisen between the different varieties. 

The Kew Bulletin of Miscellaneous Information, ISTo. 1 of 1913, ' 

contains an article on Teff by Mr. Burtt-Davy, Govermnent Botanist 
to the Union of South Africa. Describing the progress which has 
been made with Teff in Natal and the Transvaal, incidental reference 
is made to previous trials in India, notably by Duthie at Saharanpur 
in 1888. The results given by Duthie were promising, but no 
further progress appears to have been made ; probably for the 
reason that the Teff was tried as a hot weather and rains crop and 
possibly also because the wrong variety was obtained. Two varieties ; 

of Teff have been tried at Cawnpore, viz., Teff Tseddia, obtained : 

from South Africa, and Teff Hagaiz, obtained through the kindness 
■ of the Director of Kew. A third variety known as Nach Teff appears 
to exist in Abyssinia, but up to the present the writer has been 
unsuccessful in attempts to obtain seed. 

Of the two varieties tested at Cawnpore Teff Hagaiz -ptoved to ; 

I be useless. It is a variety with a long growing period and failed ,i 


when growm in the cold weather. Sown in the rains, it took over 
four months to mature and the yield was not good enough to 



AQRICOLTDKAL JODRNAL ok INDIA 


LAI, n. 


irffy ite mltivatioi, in place of such excellent fodders as ordinary 

Teff Tseddia, on the other hand, as already mentioned save 
•e y pronnsmg results when sown as an irrigated oold-w afte, 

soils'^ mTwhTr°“’ n '' *'“■ '“'«™ 

a g-'ass drdi^.t tLe .tridtr I'^eTr 

land irngated pdor to ploughing. Teff ger;inated;;n;LZ„":; “ 

bioadcast at 7 lb. per acre and lightly harrowed in. Tt is desirable 

CaZZ n t ««‘l ““d is saved at 

Caw npore. Up to the present seed has been taken from the second 

cuttrng only ; this was not so bold as the imported sei h"t 

gernnnated well in the follo^g year and gave a sLtisfactmy top 

An analysn, of Teff hay, kindly furnished by Mr. Clarke aZ 

CD tmal Chemist, United Provinces, is inserted for ooinparison m'th 
the Transvaal analysis. ^^P^^Jison uitJi 
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We have received from Mr. H. A. 
missioner,_ Lahore, for publication thi 
thresher used in Turlcey in Asia which 
Rev. A. E. Harper of Sharalcpur. 

Plate \ shows the thresher at wor 
edges are fixed on the bottom of the 


Vw'ciissorij cj.E., laCts.j Com- 
following description of a 
was supplied to him by the 

Flint stones with sharp 
implement, one stone for 
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every two square inches and each stone about one inch squai'e 
and inch thick in centre. Tlie two diagrams below indicate 

different parts, in detail. The implement is in comniou use in 
Turkey in Asia and is considered very efficient. In India iron can 
be substituted for flint. 


Front VIEW 


Side VIEW 



Scale. 1 inch=:l foot. 
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Partial Sterilization op the Soil. A Common Practice 
IN the Shan States. Whilst the work of Eiissell, Petherbridee, 
Hutchinson and Pickering {Journal oj AgricuUural Science) has 
lately proved the value of partial sterilization of the soil by heat 
and opened the way to further investigation of its effects, a 
process of soil heating exists as an old established practice 
throughout the Shan States and is considered indispensable to 
'almost all forms of dry-crop cultivation. 

Apart from “ Taungya ” cultivation, which no doubt owes a 
very great deal of its success to the sterilization which results from 
the burning of the dried jungle growth on the surface of the soil 
before any cultivation takes place, the cultivator of the Shan States 
assiduously sterilizes his soil for almost every crop which he puts 
down, but more particularly for hill paddy and for potatoes. 

It has been the practice for ages on the extensive red loams or 
clay-loams — which are derived from the limestone and with which 
the greater part of the cultivable country is covered — to collect 
the surface soil into small mounds and to subject it to heat before 
the crop is planted. The process is going on over large areas 
throughout the whole of the dry weather. 

The surface soil is first loosened to a depth of 2 or 3 inches 
(seldom more, often less) with a plough drawn by a single buffalo 
or sometimes by manual labour with a form of hand hoe. The 
dry lumps are then broken up by beating with a mallet or by 
the hoe and the soil pulverization completed by further hoeing. 
The loose soil is. then heaped up into small low mounds with 
crater-like centres — one mound appearing about every 4 feet each 
way. 

The dried vegetation collected on the sa me land is placed in 
the “ crater ” of the heap, but vegetation is extremely scanty and 
the principal fuel used is dried cattle dung of which a small lump 
is placed in the centre of each mound. Villages, roads, caravan 
camping-grounds and even the wide pasture lands are scoured for 
cattle droppings which are carefully collected, carried to the fields 
(usually in baskets slung on a yoke over the shoulder) and dried 
for use in this operation. 
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When burning is in progress the fuel is allowed to smoulder 
only and the heaps (of which only a very few are started at the same 
time) are carefully tended and heaped up so that a maximum of 
soil may be subjected to the heat. The fuel continues to smoulder 
for a long time during which the surrounding soil is continually 
being pulled up on to the top of the heap. On completion the centre 
of the mound has the appearance of burnt, broken brick. It is 
surprising what a large amount of soil may be heated in this way 
with a small amount of fuel and what a large area a single cultivator 
and his family are able to prepare. 

If the land be for paddy, after cooling, the heaps are spread by 
means of the hoe over the surface of the land, but if intended for 
potatoes the “ sets ” are planted in the mounds — three or four 
small ones in each. 

The cultivator believes the process to be essential to the success 
of his crop, and there is little doubt that by far the greater part of 
any benefit derived therefrom is due to the heating of the soil, 
for the amount of manure ashes added is so small as to be almost 
insignificant. — [E. Thompstone.] 

* * 

The sxjpply op Ageioultubal Implements by Co-operative 
Societies.- — Great developments have recently taken place in 
England and Ireland in the establishment of co-operative societies for 
the supply of agricultural implements and in many cases societies 
have been formed especially for this purpose. The system adopted 
has been for the society to buy from its capital certain implements 
required by members and to lend these to members on hire. The 
rates of hire have been fixed high enough to give an appreciable 
profit and to enable the cost of the implements to be quickly 
recovered, the receipts so obtained being credited to a general fund 
with which further implements are purchased as soon as possible. 
In this way after a few years’ working, several of these societies 
have found themselves in possession of a considerable number of 
improved implements. And the scheme has not only worked 
successfully from a financial point of view, but has been of the 
greatest assistance to members, either by allowing them to bring 
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laii'ger areas of laud under valuable crops, or by enabling them to 
effect economy in labour. 

Agricultural implements may be roughly divided into two 
classes : those which are merely labour-saving and those which 
enable cultivation to be carried out more effectively than previously. 
There is, however, no strict line of demarcation between the two 
classes as many labour-saving appliances permit of better cultivation 
by enabling operations to be carried out at the most suitable 
times. 

With small holdings, which are the rule in this province, the 
demand for expensive labour-saving appliances is necessarily small, 
but even so, there is a steady demand for such implements as chaff- 
cutters and improved water-lifts, while there is a larger demand for 
inexpensive ploughs and cultivating implements which enable 
cultivation to be carried out more thoroughly than with any indi- 
genous implements. It is obvious that even when freed from debt 
and placed in a comparatively sound financial position, there are 
many of these implements which it would hardly pay an individual 
cultivator to purchase for himself as he would not use them suffi- 
ciently often to justify their purchase. On the other hand, there 
are few village banks which would not benefit by the co-operative 
ownership of a number of improved implements. 

In the past the Agricultural Department has placed small stocks 
of certain implements at the disposal of central banks for the use 
of their members. These implements have in some cases been sold 
direct or given on hire, or in other cases have been sold to members 
on the instalment payment system. In this way no insignificant 
number of the cheaper implements, such as JMeston plouglis, 
have been introduced. The arrangement, however, is essentially 
a temporary one made for demonstration purposes and is one which 
cannot be indefinitely extended. It is now suggested that certain 
banlcs might go a step further and purchase small stoclcs of 
implements lor the use of their members as well as maintaining a 
small stock for sale to those members who can afford to buy 
them. Amongst implements which members might eventually own 
individually, we may mention such inexpensive implements, as the 
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Meston plougli, but tliere are far more examples of implements of 
whicb one or two would be sufficient for the whole of the village, and 
which might be given by the village society to its members on hire. 

The best example is probably afforded by sugarcane mills and 
ynr-boiling pans. That there is considerable profit in this business 
is evidenced by the fact that throughout this province small agencies 
are found where iron sugarcane mills are given on hire with or 
without a Jcarhao. The hire charged varies very much, depending 
partly on the initial price of the mill and partly on the local demand, 
but it is no uncommon thing to find petty contractors charging as 
much as Rs. 25 per season for the hire of a sugarcane mill, while in 
some cases as much as Rs. 40 has been charged. In other villages 
where mills are given on hire by local men it is frequently the custom 
to charge Rs. 5 per acre of sugarcane crushed as hire for the Jcolhu, 
sometimes with and sometimes without the karJtao. Considering 
that a very good three-roller mill can be obtained for about Rs. 86, 
which will last for at least ten years with care, it is obvious that 
there are considerable profits to he made. Many of the mills given 
on hire in the bazaar are inefficient and cause a loss varying from 
one-fifth to one-third of the extractable juice. Such mills can be 
purchased for Rs. 25 to Rs. 30, but a little consideration will show 
that, apart from tlie fact that they frequently get out of repair, 
a mill of this kind is dear at any price. It would be quite a feasible 
proposition for a central bank to own (say) 20 first-class three-roller 
sugarcane mills and to give tlxese on hii'e to village societies for the 
use of their members. The central bank would generally be in a 
position to make arrangements for the annual overhauling of the 
mills and the re-turning and re-grooving of the rollers ; but sliould 
any difficulty arise the Agricultural Department coxild assist them 
in this matter. It would also be necessary for the central bank to 
maintain a small stock of spare parts, so that mills might be kept 
in order, and it would also be desirable that they should keep during 
the crushing season an ordinary mistri, who could go round and see 
that the mills were kept in adjustment and were not being mishandled. 

Another agricultural implement, in this case really labour- 
saving, which has caught on throughout the province is the chaff- 
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cutter, but here again it is obvious that only a man possessing five 
or six pairs of cattle can make it worth while to own one himself 
and most of the chaff-cutters sold through the Agricultural Depart- 
ment are being supplied to cultivating zemindars, many of whom 
also give facilities for their use to their cultivators. A chaff-cutter 
costing from Rs. 40 to Rs. 50 is capable of cutting sufficient fodder for 
16 to 20 pairs of cattle ; it is obvious, therefore, that one or two 
chaff-cutters would meet the requirements of a single village society . 
It should not be beyond the powers of a flourishing village society to 
work out a hire scheme, by which a jointly-owned chaff-cutter 
could be used by all the members. Assuming a society to consist 
of 20 members each owning a pair of bullocks, a fee of annas four per 
month throughout the year would more than pay for the chaff- 
cutter in a single year, whilst a fee of annas four per month restricted 
to the chari and Jcarhi season would enable the chaff-cutter to be paid 
for in two years and would leave a handsome margin for the provision 
of new knives when required and to meet any repairs necessary. 

As a third example may be quoted the case of special ploughs. 
It has already been suggested that the ordinary Meston plough is 
sufficiently cheap to enable individual members to own it, though 
there will be no objection to a few such ploughs also being jointly 
owned by small village societies, where the holdings are small. In 
the case of larger ploughs and special purpose ploughs, for details 
of which reference may be made to the pamphlet on ploughs and 
ploughing, published by the Department of Agriculture, United 
Provinces, one or two ploughs would probably be sufficient for a 
village bank. These ploughs vary in price from Rs. 25 to Rs. 50 




and, as in the case of the chaff-cutter,- a very modest rate of hire 
would soon bring in enough money to pay for the plough. In 
certain districts, for example, large ploughs are required for plough- 
ing out deep-rooted weeds, such as haimura and Jeans. Experiment 
has shown that if these weeds can once be got under by thorough 
ploughing, their complete eradication is merely a matter of time 
and patience, but ordinary cultivators do not possess the means 
of deep ploughing and their only alternative is the very expen- 
sive process of digging by hand. With one large plough in a 
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village, owned co-operatively, small areas could be done each, year 
until the pest was eradicated, whilst in the case of ploughs 
requiring more than one pair of bullocks the co-operative ownership 
of the plough would stimulate members to help each other by the 
loan of bullocks in turn. Another plough may be mentioned^ 
which although not heavy to work it, is expensive to buy, viz., the 
steel-bar-point plough (Pathartor or Sabul plough), which can be 
used for brealdng up hard land without irrigation. By using such 
ploughs it is possible, even when there is no rain, to plough 
cotton and juar stubbles during the cold weather, thus improving 
the yield in the subsequent year and doing much to eradicate insect 
pests. It would be easy to multiply instances of improved agri- 
cultural implements which might be owned co-operatively. A new 
list of implements with prices has been published by the Agricultural 
Department, United Provinces, and it is for co-operative banks to 
select those which meet their requirements. The object of the 
present paper is to point out the great possibilities the co-operative 
ownership of implements opens up. 

In conclusion, stress may once more be laid on the principle 
which was enunciated in connection with the establishment of 
co-operative seed stores, ■Diz:., that all such transactions must 
have a cash basis, and further that members obtaining seed or 
implements from either a village society or a central bank must be 
just as prompt in payment of their dues—whether for price or for 
hire — as in the repayment of cash loans. This has not always 
been understood in the past where the Agricultural Department 
has supplied seed or implements to central banks for the benefit of 
the constituent societies. Any slackness in this respect is opposed 
to the fundamental principles of co-operation, and it is, therefore, 
necessary that managers and saa'panches should insist on the same 
scrupulous care in the repayment of money due for seeds or 
implements as in the case of cash loans. It is also desirable that 
central banks should adequately realize their responsibilities in 
such matters. — [B. C. Burt.] 

Note. — This paper was originally read in vernacular at the 
Co-operative Conference held at Lucknow in February 1916. It is 
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somewliat of local interest, but it was impossible to remedy this 
\\']thout i-eoasting the whole paper. It is, however, published here 
m the lioiie that it may prove of some utility to workers in the 
same field in other jirovinces. 


iSale OP Wanubes by Co-operative Societies.*— The extent 
to whicli the use of certain manures, chiefly cakes, such as castor 
cake and nim cake, is growing in those parts of the provinces where 
mtensive cultivation is carried on, is not fully realized. For 
instance, castor cake is very widely used for potato-growing round 
hatehgarh and is gradually extending beyond the borders of the 
Caivnpore District . In parts of the Meerut District nim and castor 
cake cuo popular for potato-growing and for chewing-cane. One 
cultivator, in the latter area, informed the writer that he had spent 
about Es. 50 on manuring his cane field with castor cake, and he 
found that it amply paid him to do so. Intensive cultivation for the 
production of vegetables, etc., is spreading round the large towns 
and would undoubtedly increase more rapidly but for the difiiculty 
in procuring manures, without which it cannot be carried on. Some 
of the large touns, such as Cawnpore and Benares, dispose of their 
sewage by putting it into the nearest river; while in many of the 

smaller towns little use is made of the available supply, owing to 
objections m handhng it. The market for the sale of manurial 
cakes, such as tirose mentioned above, is at present very imperfectly 
organized ; prices fluctuate largely and sometimes it is by no ineairs 
easy to procure them at all Much of the castor cake pressed in these 
provinces is under normal trade conditions exported ; though judg- 
ing from the quoted prices, there is very little, if any, more profit to 
be obtained from the export than from internal trade. The crushing 
of mm for oil seems to be almost entirely a village industry and, . 
while the cake is cheap in some parts of the provinces, it is almost 
unprocurable in others. The Agiicultural Department, though 
willing to pay good prices for these cakes for sugarcane growing 
often find it difficult to buy them, owing to the lack of organizatiot 
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in the market. Looking to the small quantities of [luvidrette pro- 
curable and the objections that many cultivators have to using it, 
these cakes seem to offer one of the best forms of rnafiure for coinmon 
use. They possess in varying degrees the valuable (;onsrituent of 
nitrogen, which is mainly required in the soils of these provinces, 
and they are far cheaper than what are ordinarily known as artificial 
fertilizers. An attempt is also being made to popularize the use 
of these cakes from another point of view. There is a \'ery large 
export trade in oil-seeds from these provinces, and there is priim 
/acre no reason why some portion should not be crushed in these 
provinces and a valuable industry thereby opened up. Many of 
these oil-cakes form valuable feeding stuff for cattle, Avhile sotne, 
such as OToAwa cake, should be useful for mauuve. The difficulty 
however in starting such industry has hitherto been tlie absence of 
a regular market for the cake, without which it does not pay to 
crush. A grant has recently been made by Goveriiment for 
popularizing the use of these cakes and the greater part of the grant 
is being devoted to putting out manurial cakes, principally moliwa, 
the use of which is little known in these provinces. In some 
instances the cake is being distributed through co-operative 
societies to their members. If it is appreciated, the foundation 
should be laid for a regular sale of this cake, which is now 
procurable in fairly large quantities, to cultivators. This will serve 
the two-fold purpose of establishing an industry and providing a 
means for improving the cultivators’ crops. The need for some 
regular supply association for the provision of these manurial cakes 
has already been pointed out. If, as is to be sincerely hoped, their 
use becomes more common, the co-operative societies could very 
well undertake their sale. In Europe the supply of manures is one 
of the largest business of the agricultural co-operative societies, and 
it is a very profitable one to the societies. There is a wide margin 
between wholesale and retail rates, and the manufacturer is geuerally 
willing to sell cheaper in large quantities. It may be mentioned 
that a firm engaged in oil crushing in these provinces offered to sell 
wtohwa cake at 2^ annas per maund, instead of 4 annas, if taken in 
quantities of over 10,000 maunds. This would permit the sdciety 
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to sell below market rates and still retain a handsome profit. In 
other parts of India rather more progress seems to have been made. 
At the last meeting of the Board of Agriculture it was stated that 
“ In the case of manure societies, a notable success has been achieved 
at Kelva Mahim near Bombay where in a tract of very inten- 
sive culture, with a large demand for castor cake, the first year’s 
operations, on the basis of a co-operative capital of Ks. 7,500, 
a profit of 25 per cent, has been secured and the cake sold below the 
market rate. It has secured also that the market rate has been 
much lower than it would have otherwise been. In this case the 
co-operators were almost exclusively the gardeners themselves, but 
the management was in the hands of a keen local man, not however 
a gardener. A larger manure supply society has recently been pro- 
moted in one of the sugarcane tracts in the Deccan, with a capital 
of Rs. 20,000. It has succeeded in coming out satisfactorily from 
the first year’s trading, though there will be no large actual profit, 
but it has caused the price of fish-manure (in which it dealt) not to 
rise as was invariably the case in former years. The result of its 
experience is to indicate that such a society is beat run when the 
shareholders are co-operative credit societies who can buy for the 
benefit of their members rather than individual cultivators.”- 
If, as may be hoped will be the case, the steps taken this year 
lead to a more general demand for cake for manurial purposes, some 
of the co-operative societies working in tracts where intensive culti- 
vation prevails might find it worth their while to start on this 
business. They can be assured of every assistance from the Depart- 
ment, and most probably they will find the larger manufacturer 
anxious to meet them half-way in the matter of prices. It need 
scarcely be said that no such step is to be recommended, unless a 
good sale is practically assured ; but, where potato-growing is already 
well established, the market exists on a considerable scale and 
will probably rapidly expand. In such areas a special society for the 
provision of manures might prove feasible, and is likely to prove a 
boon to the cultivators. The writer has conversed with some of 
the cultivators in the Cawnpore District and finds that the potato 
trade is growing, and there is a big export business to other parts 
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of the provinces. Some are able to obtain village refuse for their 
fields ; but a considerable number use castor or nim cake. These 
cakes are also occasionally used for tobacco-growing ; but as a rule 
this crop is only grown on the fields immediately adjoining the 
village site. In time it may be hoped that our cultivators will 
follow the example of those of Bombay and liberally manure the 
sugarcane grown for the manufacture oi gur. At the present prices 
of gur it would amply pay them to do so. 

Apart from the areas which specialize in garden crops, open- 
ings for the sale of manures may be anticipated in another 
direction. When the societies which have alreadv been formed 
to supply water to their members begin to work, the writer feels 
assured that a demand for manures will spring up. The immediate 
result of a regular supply of water — at times when it is 
wanted — is the putting down of a better class of crops, and the 
growing of special crops, such as chewing-cane, vegetables, etc. 
These require manure and it is very soon found that it pays to apply 
it. In one district, arrangements are being made for the sowing 
of castor as a border crop in order to provide a regular supply of 
cake. It is believed that in a few years’ time those societies which 
can supply water will find themselves called upon to supply 
manure also ; and that they will find it a profitable business with 
small risks. — [H. E. 0. Hailey.] 

* # 

* 

The Material Basis op Co-operative Credit.*— The credit 
of any individual person rests partly upon the amount and value 
of his property, and partly upon his character and reputation for 
success or failure in his agricultural or business undertakings. His 
credit, we may say, can rest either upon a material basis or upon 
a personal basis. It is the essence of -the co-operative credit 
movement that by incorporation with joint unlimited liability 
the personal credit of a group of persons becomes very greatly 
strengthened. This outstanding fact does not, however, diminish 

^ A paper read ah the Provincial Co-operative Conference held at Lucknow in 
February 1916. 
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the need or advantage of developing credit with a material basis, i.e . , 
credit based on the property of the borrowers, as an additional 
support. 

Personal credit must always be somewhat weak, even when it 
is joint among thirty or more members, especially in India. The 
danger arises from the fact that a widespread natural calamity, 
such as drought or flood, can affect simultaneously in a similar 
way at the same time all members of a society. At such times of 
trial societies are liable to break up through dissensions. Hence 
it is to the interest of every member not only to strengthen his own 
material credit, but also to see that other members strengthen 
theirs. 

The building up of material credit must necessarily be a slow 
process. It is to be done by accumulating productive property — 
land, cattle, good ploughs, carts, and other tools and implements, 
and by improving the land mth drainage or fencing, or sometimes 
'with silos, grain pits or piscca buildings for co-operative or individual 
purposes. Another very important way of increasing material 
credit is by improving the methods of cultivation, for the cultivator 
is thus assured of producing a larger income and he obtains a larger 
margin over his bare expenses of living. It is of most vital import- 
ance that every member should see that every other member is 
carr 5 dng out his cultivation properly and is marketing by the most 
economical methods. Every member should learn to say to him- 
self: — “My fellow-member’s profit is my own safety.” 

Not only farm implements, buildings and better cultivation, 
but also immaterial property rights, such as good and long leases, 
or possession of occupancy rights, are important bases of security ; 
and every society should do its utmost both to protect its members 
in the continued enjoyment of such rights, and to secure new rights 
for them whenever possible. Except when the past record of a 
zemindar gives a practical guarantee against unreasonable disturb- 
ance, the policy followed by some societies which consist almost 
wholly of members possessing occupancy rights, of restricting the 
admission of new members to candidates possessing occupancy 
rights would seem to be sound. This policy should certainly not 
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be discouraged even thougb. it may lead to individufd cases of 
hardship amongst cultivators unable to acquire oecu])ancy rights. 

Although rights of teniu-e are of great importance as a basis 
of credit, at the present time the main basis of improved credit of 
rural societies must be the adoption of better methods of cultiva- 
tion and the accumiilatiou of property. Some of the property, 
such as ploughs and the smaller implements, must be owned indivi- 
dually ; but many things, such as seed stores, oxen, macliines, grain 
or silage pits, wells, and so forth, should be co-operatively tuvned, 
that is to say, they should belong to the society and the oxen and 
machines should be hired out according to a pre-aivanged plan. The 
question may well be asked whether some part of the resei've funds— 
not the whole — might not with proj)riety and advantage be invested 
in durable machines or in improvements of a lasting character, such 
as wells, irrigation channels, grain pits, drainage woi-ks, fencing and 
so forth wherever security of tenure for such works can be 
obtained from the zemiirdar. 

If the three means of increasing material credit be steadfastly 
pursued — ^that is to say : better cultivation, accumulation of pro- 
ductive property, and acquisition of tenancy or proprietary rights — 
the credit of co-operative societies will be so greatly increased that 
it will be possible considerably to reduce the rates of interest at 
which cultivators borrow from societies. By taking the necessary 
steps to increase their material credit they will have learnt to value 
capital property, for they will know its productive capacity. Having 
larger incomes, and being able to borrow at lower rates, they will be 
able to borrow much larger sums to be applied in still further 
improving their methods of cultivation and the area cultivated. 
Thus there may be gradually brought about, through taking proper- 
steps to increase the material basis of co-operative credit, a general 
raising of the standard of life of all members of the societies. — 
[H. Stanley Jbvons.] 
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Preliminary Note on Sheep-breeding Experiments by the Civil Veterinary 
Department, United Provinees.—By E. W. Oliver, M. R. C. V. S., 
E. Z. S., Superintendent, Civil Veterinary Department, 
United Provinces. Printed at the Anglo-Oriental Press, 
Lucknow, 1915. 

This pamphlet briefly describes the sheep-breeding experiments 
at present in progress in the United Provinces. Attempts were 
made in India from time to time since 1825 to improve the breeds 
of Indian sheep, but they met with little success mainly on account 
of two reasons, viz., absence of any sound, scientific, or systematic 
basis and want of continuity in operations. No regard was paid 
to the choice of localities and the methods of breeding, resulting 
generally in the ultimate return of the features of the progeny to 
those of the prepotent indigenous parent. It seems to have been 
thought sufficient to merely import rams of a famous breed, without 
regard to dissimilarity of the pasturage, water, climate, and other 
conditions in India to that of their natural home and little or no 
attention seems to have been paid to the most important point of 
all, viz., the selection and suitability of the indigenous ewes and the 
intelligent mating of the progeny. 

The Civil Veterinary Department, United Provinces, seriously 
took up the subject of sheep-breeding in 1912. Several Australian 
sheep raisers as well as wooj experts Avere consulted with a view 
to obtain the soundest information and help in the matter. After 
taking a survey of the present sheep-breeding tracts of the province, 
experimental work has been started at ten centres. One of the main 
objects of these experiments is to “ evolve and fix a breed of sheep 
of superior wool-growing and flesh-forming capacity which would ' 
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eventually breed true to type and at the same time be able to 
Withstand the vicissitudes of Indian climate and other adveme 
conditions.” A system of grading up from carefully selected indi- 
genous ewes by crossing them udth rams of superior wool -producing 
■breeds was considered the soundest plan to follow. With this 
end in view indigenous ewes were crossed with specially 
imported New Zealand Merinos and a few' of the Eiverina 
rams. 

Having obtained half-breds the following experiments are now 
in progress : — 

{a) Crossing the half-bred Merino ew’-e with pure Merino 
ram. 

(6) Mating half-bred Merino rams and ewes together 
(unrelated strains). 

(c) Crossing the native ewes with half-bred' Merino rams. 

It is from (a) and (6) that the best results are anticipated. 

The results so far obtained are satisfactory. Tlie half-bred 
Merinos yield 5 to 6 lb. of wool per animal per year, whereas the 
yield of the native sheep of the province rarely reaches 2lb. Tlie 
former has also been highly spoken of by w'ool experts and the 
Cawnpore Woollen Mills purchased it at 8 annas per lb. when the 
country wool fetched only 4 annas per lb. The author recommends 
that shearing should take place twice in a year, viz., in March and 
September, and deprecates the practice of three shearings at present 
in vogue in the province. As a result of experiments it has been 
found by the author that in India also, judicious and periodical 
dipping of sheep is very beneficial to the fleece as w- ell as to the 
general health of the animal. Among the difficulties attending 
sheep-breeding experiments on improved lines are the somew'hat 
large mortality of the imported stock owing to the extreme change 
of climate, the prevalence of epizootics and parasitic diseases. Even 
the indigenous sheep are not altogether immune to these scourges. 
It is hoped, however, that the graded up progeny will acquire from 
the native parent or grand-parent a degree of immunity to the 
effects of climate and to certain of the most dangerous sheep diseases. 
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The jiropei- liandling of sheep and wool including careful methods 
of shearing, dipping, and packing of fleeces, etc., is practically 
unknown to Indian shepherds. The appointment of a young 
Australian who has had a thorough experience of this work is 
therefore recommended. 

The experiments are full of promise and we await the further 
results with interest. — [Editor]. 

sjc 

# 

Mysore Agricultural Calendar, 1916.— Tuhlished by the Department 

of Agriculture, Mysore. Grovernment Press. Bangalore. 

Price 1 anna. 

This Calendar seems to have been prepared on the lines of the 
Madras Agricultural Calendar. It opens with a short account of the 
progress made by the Agricultural Department, Mysore, during the 
year 1915, in which the point most deserving notice is the inaugura- 
tion from the beginning of the current year, of the system of selling 
improved implements to ryots on an easy instalment system of 
payment. As this is an interesting experiment some of the conditions 
under which this system is worked are here given for the information 
of the readers of this Journal. The value of implements sold to any 
one lyot or landholder under these rules and outstanding against 
him at any one time is not to exceed Rs. 2,000, the rate of interest 
charged being 5 per cent, per annum. An agreement in the 
prescribed form has to be executed and a deposit of one-fourth of the 
value of the implements to be made before the supply is sanctioned. 
The period of payment of instalments is fixed at three years in 
the case of implements costing Rs. 100 or less and five years in all 
other cases. All sums falling due under these rules are recoverable 
as arrears of land revenue, a stipulation to this effect being inserted 
in every agreement executed by the hirer. Besides the ordinary 
calendar, monthly notes containing useful hints to cultivators are 
given below the calendar for each month. It also contains small 
articles on (1) the New Bar-Share plough ; (2) Potato Cultivation; 
(3) Smnt on Jola ; (4) Kondali Hula (Ophiusa 
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melicerte) on Gd,&\,ot (5) Go-operative Gb.’edit in Mysore ; (0) The 
Rice-case Worm ; (7) Foot and Mouth Disease; (8) Cattle Manure: 
How best to collect and conserve it; and (9) Manuring of Sugarcane. 
In short, it may be said that the present Calendar and the one for 
the previous year contain much useful information, and as these 
are also published in the vernacular, information given tlierein will 
not fail to reach those for whom it is intended and this ^viil no doubt 
considerably facilitate the work of the Department. — [Bditob]. 
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Price, As. 8. 

Report on Demonstration Work 
in Southern Circle, for 19U45. 
Price, As. 8. 

Report on Demonstration Work 
in Northern Circle. Price, 
As. 8. 

Report on Demonstration Work 
in We.stern Circle. Price, 
As. 8. 

Report on Agricultural College, 
Nagpur, Botanical and 
Chemical Research, Central 
Museum, Nagpur, and Maha- 
rajbagh Menagerie for 1914:-15. 
Price, As. 8. 

Tfie A gricultur aland CO’Operative 
Gazette (monthly) from August 
1915 to January 1916. Price, 
As. 2 per issue. 

Report on the Operations of the 
Department of Agriculture, 
Burma, for the year ending 
30th June 1915. Price, As. 6 or 


Ditto, 


Ditto, 


Ditto. 


Ditto. 


Ditto. 


Ditto, 


Ditto. 


Ditto. 


Ditto, 


Shalam Press, Nagpur 


Ditto, 


Government Printing 
Burma, Rangoon. 


Issued by the Department 
of Agriculture, Burma, 


Ditto. 


Report of the Agricultural Sta- 
tions of the Southern Circle 
for the year 1914 15. Price, 
As. 4 or 5d, 

Report of the Third Agricul- 
tural and Co-operative Confer- 
ence, Burma (English and 
Burmese), Price, As. 6. 

Burmese equivalents for terms 
connected with Agricultural 
Science. Occasional Papers 
No, 2 of the Department of 
Agriculture, Burma. 

Note on Formation of Bamboo 
Plantations. Cultivator s’ 
Leaflet No. 46 of the Depart- 
ment of Agriculture, Burma 
(for free distribution). 


Ditto, 


Ditto. 


Ditlo. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 







LIST OF AGRICULTURAL PUBLICATIONS 


LIST OF AGRICULTURAL PUBLICATIONS-cowId. 


■ 

I 

Hi 




Where published 


GemTal Agric’ultiite~--Qon%(i. 

oO Report of the Beparfcmenfc of Department of A/?ric*ul- Assans Secretariat Printing 
Agriculture, Assam, for the ture, Assam, Ofiice, Shillong* 

year ending 30th June 1915. 
j Price, As. 8 or9f)J. 

51 I Annual Report of the Jorhai Ditto, Ditto. 

, Agricultural Experiment Sta- 
j tion for the year ending 30th 
1 June 1915, 

5‘2 I Annual Report of the Kamrup Ditto. Ditto, 

i Sugarcane Experiment Station 
' for the year ending 30th June . 

1915. 

53 Annual Report of the Upper Ditto. Ditto. 

Shillong Agriculturar Station 
for the year ending 30th dune 
1915. 

51 Annual Report of the Karim- Ditto. Ditto* 

ganj Agricultural Experiment 
Station for the year ending 
30th June 1915. 

55 Annual Report of the Agricul- Ditto. Ditto. 

tural Experiments and Demon- 
strations in Assam for the year 
ending 30th June 1915. 

56 Annual Report of the Fruit Ditto. X>itto. 

Experiment Station, Shillong, 
for the year ending 30th June 
1915. 

57 Preserving Fodder for Winter in Ditto* Ditto. 

the Khasi Hills (in Khasi). 

Bulletin No. 1 of 1914 of the 
Department of Agriculture, 

■■ Assam, 

58 Potato Cultivation in the Assam Ditto. Ditto. 

Hills (in Khasi). Bulletin 
No. 3 (1914) of the Department 
of Agriculture, Assam. 

59 Bone Meal as Manure for^ Wet Ditto. Ditto. 

Rice Lands in the Khasi and 
I Jaintia Hills (in Khasi), Leaf- 
. let No. 3 (1914) of the Depart- 
' ment of Agriculture, Assam, 

60 ; The Cultivation of Sugarcane Ditto, Ditto, 

' (in English, Bengali, and 

Assamese), Bulletin No, 1 
(1915) of the Department of 
I Agriculture, Assam. 

61 i Iron Sugarcane Mills (in English, Ditto. Ditto, 

I Bengali, and Assamese) Leaf- 

1 let No, 2 (1915) of the Depart- 
j ment of Agi'iculture, Assam. 
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No, 


62 


63 


64 


65 


66 


67 


68 


Where published 


General Agriculture — concld. 


Some better varieties of Sugar- 
cane for the Assam Valley (in 
English, Bengali, and Assam- 
ese). Leaflet No. 3 (1915) of 
the Department of Agriculture, 
Assam. 


Potato Cultivation in the plains 
(in English, Bengali, and 
Assamese). Leaflet No. 4 (1915) 
of the Department of Agricul- 
ture, Assam. 


Fodder Crops (in English, 
Bengali, and Assamese), Leaf- 
let No. 5 (1915) of the Depart- 
ment of Agriculture, Assam. 


Annual Report of the Peshawar 
Agricultural Station at Tarnab 
the North-West Frontier 


Province for the year ending 
30th June 1915. 


Annual Report of the Depart- 
ment of Agriculture, Mysore, 
1914-15. 


Mysore Agricultural Calendar, 
1916. Price, 1 anna. 


The Journal of the Madras 
Agricultural Students'^ Union 
(monthly). Annual Subscrip- 
tion R. 1. 


Issued by the Department 
of Agriculture, Assam. 


Ditto. 


Ditto. 


Issued by the Department 
of Agriculture, North- 
West Frontier Province. 


Issued by the Department 
of Agriculture, Mysore. 


Ditto. 


Madras Agricultural Stu- 
dents’ Union. 


Assam Secretariat Printing 
Ojffiice, Shillong. 


Ditto. 


Ditto. 


Messrs. Thacker, vSpink k 
Co., Calcutta. 


Government Press, Banga- 
lore. 


Ditto. 


Literary Sun Press, Coim- 
batore. 



Catholic Orphan Press 
Calcutta. 


Quarterly Journal of the Indian Scientiflc Department of 
Tea Association. Price, As. 6 the Indian Tea Associa- 
per copy. tion, Calcutta- 

Indian Poultry Gazette (monthly). Indian Poulti-y Club, 
Subscription Rs. 3 per annum. Lucknow. 

Poona Agricultural College Maga- College Magazine Commit- 


Mafasilite Electric Print- 
ing Works, Mussoorie. 

Ary a Bbushan Press 
Poona. 


zine (quarterly). Annual Sub- 
scription Rs. 2. 


tee, Poona- 


Soil Gases. Memoirs of the 
Department of Agriculture in 
India, Chemical . Series, Vol 
IV, No. 3, Price, Rs.1-8'0 or 
2^. 6c?. 

The Detection of Added Water 
in Milk in India, Bulletin 
No. 57 of the Agricultural Re- 
search Institute, Pusa. Price, 
As. 2 or Sci. 

Well Waters from the Trap Area 
of Western India. Bulletin 
No. 74 (1915) of the Department 
of Agriculture, Bombay. Price, 
As. 6 or 7c?. 


Messrs. Thacker 
<fe Co., Calcutta. 


Ditto. 


Government P r i n t 
India, Calcutta. 


H. H. Mann, D.sc., Prin- 
cipal of the Agricultural 
College, Poona. 


The Yeravda Prison Pres.s, 
Poona. 


LIST OF AaEICULTLRAL PUBLICATIONS 


LIST OF AGRICULTURAL PUBLtCATIONS-«J/i/<L 


Where published 


MYCOLOGY. 

75 The Genus Il/iizoek>ma in India. , F. J. • BL Shaw, B.se. and Messr.^ Thacker, Spink. & ■ 

Memoirs of the DeYiartment of S.L. Ajrekar, B.A. Co., Caiciitta. 

Agriculture in India. Bota- 
nical Series, Vol. YII, No. 4, 

Price, E. I or li*. 6(t 

76 Bordeaux Mixture as a preven- Issued by the Department Assam Secretariat Printing 

tive of Potato Disease. Bui- of Agriculture, Assam. Office, Shillong, 
letin No. 2 of 1914 of the 
Department of Agriculture, 

Assam {in Bengali, Assamese, 
and Khasi), 

77 Compressed Air Sprayer for W, MacRae, M.A., B.Sc. Gorerament Press, Madras. 

Spraying Arecanuts. Leaflet Government Mycologist, 

No. 6 (1915) of the Madras Madras. 

Department of Agriculture. 


BOTANY. 

I Experiments on the Physiology F. R. Parnell, b.a., 

I of Indigo-yielding Glucosides. Government Botanist, 

I Memoirs of the Department of Madras. 

I Agriculture in India, Botanical 
j Series, Vol. VTI, No. 5. Price, 

I R. lork. 6cf. 

i On the Inheritance of Some A. Howard, M.A., 


I Messrs. Thacker, Spink A 
Co., Calcutta. 


Characters in Wheat- -II. 
Memoirs of the Department of 
Agriculture in India, Botanical 
Series, Vol. VII, No. S. Price, 
Rs. 1-S O or 2, S'. Qd. 


Imperial Economic 
Botanist, and Oabrielle 
L. 0. Howard, M.A., 2nd 
Imperial Economic 
Botanist. I 


80 , Methoas of Testing Seeds. Leaf- G. P. Hector. M.A., B.sc.. Bengal Secretariat Book 

let No. 3 of 1915 of the Bengal Economic Botanist, Depot. 

Department of Agriculture. Bengal. 

81 Hand List of Plants, Seeds and G. B. Patwardhan, B.sc.. The Vera vda Prison Press, 

w T* TT c .*n 1 1 1 n tpn Ptl t. PoOITil. 


Bulbs (available for distribu- 
tion in the Ganesbkhind Bota- 
nical Garden. Kirkee). Bulletin 
No. 73 (1915) of the Depart- 
ment of Agriculture, Bombaj". 
Price, As. or 3^/. 


P.R.H.S., Superintendent, i 
Ganesbkhind Botanical 
Garden, Kirkee. 


82 CalomriH augnstatm, Lclb., Bul- 

letin No. 58 of the Agricultural 
Research Institute, Pusa. 
Price, As. 4 or 5d, 

83 The Rice Stem Borer in the 

Konkan. Bulletin No. 69 (1915) 
of the Department of Agricul- 
ture, Bombay. Price, As. 3^ 
or 4d. 

84 Bees and the Fertilization of 
: Coffee. Bulletin No. 69 of tho 

Department of Agriculture, 
i Madras. Price, As. 3. 


ENTOMOLOGY 

1-;B. Ballard, E.A., k.e.m.. Government P r i n t i n g, 
d i Government Enfcomolo- India, Calcutta, 
i. i gist, Madras, 


Ramrao S. Kasargode, 
L.Ag., Lecturer in Ento- 
mology, Agricultural 
College, Poona, and V, 
G, Deshpande, B.Ag. 

T. Bainbrigge Fletcher, 
F.L.S., F.K. 8 ., F.iS.S,, 

Imperial Entomologist. 


The Yeravda Prison Press, 
Poona. 


j Government 
1 , Madras, 


P r e, s s 



Ditto, 


Ditto. 


Government Central Press, 
Bombay. 


Issued by the Department 
of Agriculture, Bombay. 


Bihar an<3 Orissa Govern- 
ment Press, Patna. 


Issued by the Department 
of Agriculture, Bihar and 
Orissa. 


Issued by the Civil Veteri- 
nary Department, Bihar 
and Orissa. 
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Where published 


Author 


Title 


N’o. 


AGRICULTURAL BACTERIOLOGY. 


So ) Azotobacter and Nitrogen Fixa- J J. H. Walton, B.A., B.sc., 


tion in Indian Soils. Memoirs 
of the Department of Agricul- 
ture in India, Bacteriological 
Series, Vol. I, No. 4. Price, 
K. 1 or l6*. 6d. 


Bacterial Rot of Stored Potato 
Tubers. Memoirs of the 
Department of Agriculture in 
India, Bacteriological Series, 
Voh I, No. 5. Price, R. I or 
1,9. 6t/. 


Bdkhar—ThQ Indian Rice Beer 
Ferment. Memoirs of the 
Department of Agriculture in 
India, Bacteriological Series, 
Vol. I, No. 6. Price, R. 1 or 
Is.U. 


Supernumerary Agricul- 
tural Bacteriologist. 


C. M. Hutchinson, B.A., 
Imperial Agricultural 

Bacteriologist, and N. V. 
Joshi, B.A., B.sc., L.Ag., 
1st Assistant to the 
Imperial Agricultural 

Bacteriologist. 


0. M. Hutchinson, b.a., 
Imperial Agricultural 
Bacteriologist, and C. S. 
Ram Ayyar, B.A., Assist- 
ant to the Imperial Agri- 
cultural Bacteriologist. 


Messrs. Thacker, Spink k 
Co., Calcutta. 


Ditto. 


Ditto. 


VETERINARY. 


Annual Report of the Imperial 
Bacteriologist, M u k t e s a r 
Laboratories, for the year 
1914-15. Price, As. 3 or id. 

Annual Report of the Punjab 
Veterinary College, Civil 
Veterinary Department, Pun- 
jab, and the Government 
Cattle Farm, Hissav, for the 
year 1914-15. Price, As. 4 or 
id. 

Annual Report of the Camel 
Specialist for the year 1914-15, 
Price, As. 2 or 'M, 

Administration Report of the 
Bombay Veterinary College 
and Civil Veterinary Depart- 
ment in the Bombay Presi- 
dency including Sind, for 
1914-15. Price, As. 7 or 8d. 

Annual Report of the Civil 
Veterinary Depattraent, Bihar 
and Orissa, for 1914-15, Price, 
As. 8 or 8d. 

Leaflet on Hasmorrhagio 
Septiotemia. 


Issued by the Agricultural 
Adviser to the Govern- 
ment of India, Pusa. 


Issued by the Department 
of Agriculture, Punjab. 


Superintendent, Govern- 
ment Printing, India, 
Calcutta. 


Government Printing, 
Punjab, Lahore. 



POBLICATIONS OF THE IMPERIAL DEPART- 
MENT OF A6RICDLTDRE IN INDIA. 



To BE HAD FROM 

THH OFFXGE OB’ THE AGIUOULTDRAL AdVISER TO TtlE GOVERNMENT OB’ INDIA, PUSA., Bl.HA,E, 
and from the following Agents 


/IV THAGKER SPINK & CO.. Calgotta. {7) THAOKKIi A CO., Ltik, Bombay. 

W NEWMAN & CO., „ (8 SUSOEEPASDURUNO, BO.MBAY. 

3 rIi M G. IaEkIr Bahaduu & (9) Kai Sahib M GULAB SINGH & 

tSANS (lAT.VnTTA bUNb, iiAHOBvE. 

(iV HIGGINBOTHAMS, Lm, JVIADRAS. (10) MANAGER, Educational Book 

5 THOMPSON & CO., „ Depot, Nagpur. 

6 D. B. TARAPOEEVALA SONS & 

CO., Bombay. 

Annual Keporfc of the Imperial Department of A{,oncuUure in India for the year PJUPD5. 

Ueport^of Pne ^Imperial Deplu'tmmif of Ajjricnlture in India for the years lOOo-OB and 1900-OT. 
Plice, As. 601 let- /ini'hnlin'y PjAnnri. nf 


Price; As, 4 oV 5t^. 

Report of thf AgricuUural. Research Institute and College. Fusa (including the Report of the 

Repo“t’‘r( “the A^'ieafto^'^ear'fllTmtituMTnd ^llt‘ge,‘pu.a (inuluaioa t'lB 

(iiicludinK the liepoit ot the 
„ee«Ph. the Kepe,.. e. the 

Report on the Progress of Agricuiture in India for the year 1910-11. Pike, As. k oi U. od. 

i^e>r»rtr^nn^+hft^Proffress of Ac^riculturs in India for the year 191 1-P2, Price, As. 6 or 
Report on the Progress of Agriculture in India for the year 

RpDort on the Progress of Agriculture in India for the year 1913-14. Piice, As. 8oi « 

nn fh<a Proffress of AoricuUure in India for the year lOlPlo. Price, As. o or 6(/. 
ProoeedR^gs^f Ae^Inter-P7o”vijKial JiEe Go Caloutta from the 2na to 4th 

ProctSgV of^’the BoI^PoT 'A grlmdtm'^in held at Pasa on the 6th January 1905 and 

Proeee^ngs^of ^tre^Boai-cfol Agriculiure in India, held at Piisa on the 15th January 1906 and 

l«th February 

on the2Et February 1910 and 

P AgH^^^ ind?a!'het at Pusa on the 20th November 1911 

StandtTSc'uliTm to‘’?^Sal i^rL.XS^Colleges a» recommended by the Board of 

.„^?®®;'^r^A°i5AOuarteri .Tournal dealing with subjects connected 
Tcon^^ c>-0P«. f'^ts soils, 

with agnoultuial econom os,^ irrigation, climatic conditions, insect pests, fungus 

maiiui , credit agricultural cattle, farm implements and other agricnUiiral 

Tn^ia Illustrationf, including coloured plates, form a prominent, feature of the 
matters in India, lllust ’Agricultural Adviser to the Government of India, with the 

State I'-«tute, JnnnM 

Rs. 6 or 8/f. 6^/. including postage, hmgle copy, Bs. 2 oi 3 a. 








Memoirs of the Department of Agriculture in India are 
issued from time to time as matter is available, in separate series, 
such as Chemistry, Botanj^ Entomology, and the like. 

BOTANICAL SERIES. 

VoL I, No. I. Studies in Root-Parasitism. The Haustorium oi Santalum album,— 
Part I.— Early Stages up to Penetration, by 0. A. Barber, M. a., f.l.s. 
Price, R. 1. {Out of print,) 

Fart IL— The Structure of the Mature Haustorium and the Inter-relations 

between' Host and Parasite, by 0. A. Barber, M.a., Price, Rs. S, 

{Out of print,) 

Vol. I, No. !F. Indian Wheat Rusts, by E. J. Botler, m.b., f.l.s. ; and J. M. Haymajs', 
D.v.s. Price, Rs. 3. {Out of print.) 

Voh I, No. III. Fungus Diseases of Sugarcane in Bengal, by E. J. BUTLER, m.b., f.l.s. 
Price, Rs. 3. {Out of print.) 

Vol. I, No. IV. Qossypimn ohtusifolium^ Roxburgh, by I. H. Bdrkill, m.a. Price, R. 1. 

Vol. I, No. V. An Account of the Genus Fythium and mme Ghytridiacew, by E. J. 

Butler, M.B., F.L.S. Price, Rs. 4-8. {Out of print .) 

Vol. I, No. VI. Cephalmros i)iresGe.ns^K.\xnz&; The ‘Red Rust’ of Tea, by Harold H. 

Makn, : D.SC. ; . and ' 0. M. Hutchinson, b.a. Price, Rs. 4. {Out of 
print.) 

Vol. 11, No. I. Some Diseases of Cereals caused by Sderospora graminiGola^ by E. J. 
Butler, m.b., f.l.8. Price, R. 1-8. 

Vol. 11, No. IL The Indian Cottons, by G. A. Gammib, f.l.s. Price, Rs. 7-S. {Out of print.) 

Vol. II, No. Ill, Note on a Toxic Substance excreted by the Boots of Plants, by P. 

Fletcher, M.a., B.sc. Price, R. 1-8. 

Vol- H, No. IV. Studies in Root-Parasitism, IIL— The Haustorium of Olax seandens, by 
0. A, Barber, M.A., F.L.S. Price, Rs. 2-8. 

Vol. 11, No. V. Studies in Root-Parasitism, IV.— The Haustorium of Oansjera Rheedii^ 
by C. A. Barber, M.A. , F.L.S. Price, Rs. 2-8. {Out of print.) 

Vol. TI, No. VI, Some Experiments in the Hybridizing of Indian Cottons, by P. F. PysoN, 
B. A., F.L.S. Price, R. 1-8. {Out of print.) 

Vol. II, No. VII. The Varietal Characters of Indian Wheats, by Albert Howard, m.a., 
F.L.S. ; and Gabrielle L, O. Howard, m.a. Price, R, 1. {Out of 
print.) 

Vol. TI, No. VIII. The Mulberry Disease caused by Goryneum mori, Nom., in Kashmir, with 
notes on other Mulberry Diseases, by E. J. Butler, M.B., F.L.S. Price, 
R, 1-8. {Out of print.) 

Vol. IT, No. TX. The Wilt Divsease of Pigeon-Pea and the Parasitism of Neocosmospora. 

vasinfecta, Smith, by E, J, Sutler, m.b., f.l.s. Price, Rs. 3. 

Vol. Ill, No. I. Studies in Indian Tobaccos, No. 1.— The Types of Nicotiana rustioa, h. 

Yellow Flowered Tobacco, by ALBERT Howard, m.a., a.r.c.s., f.l.s. ; 
and Gabrielle L. C. Howard, m.a. Price, Rs. 4. 

Vol. HI, No. IT. Studies in Indian Tobaccos, No. 2.— The Types of Mcotiaria tahaoum, L. , 
by Albert Howard, m.a., a.r.o.s., f.l.s.; and Gabrielle ,L. C. 
Howard, m.a. Price, Rs. 9. 

Vol. Ill, No, HI. Studies in Indian Fibre Plants, No. I.— On two Varieties of Sann, 
Grotalaria juncm, la., by Albert Howard, m.a., a.r.c.s., f.l.s.; and 
Gabrielle L. 0. Howard, m.a. Price, R. 1. 

Vol. TIT, No. TV. The Influence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. I. — The Experiments of 1907-08 and 1908-09, by 
Albert Howard, M. a., A.R.C.S., f.l.s. ; H. M. Leake, m.a., f.l.s. ; 
and Gabrielle L. 0. Howard, m.a. Price, R. 1-8. 

Vol. HI, No, V. The Bud-Rot of Palms in India, by E. J. Butler, m.b., f.l.s. Price, 

Rs. 2. 

Vol. IH, No. VI. The Economic Significance of Natural Cross-fertilization in India, by 
Albert Howard, m.a., a.r.c.s., f.l.s. ; Gabrielle L. 0. Howard, 
M.A. ; and Abdur Rahman Khan. Price, Rs. 4-8. 

Vol. IV, No. I, Millets of the Genus Setaria in the Bombay Presidency and Sind, 
by G. A. Gammie, f.l.s. Price, R- 1. 




r 


IV, No. IV. 


IV, No. VI. 

V, No.. I. 


BOTANICAL SERIES— 

V, No, , IL Studies in Indian Fibre Plants. No. 2.— On some new Varieties o! 

eanfiabinuSf L., and ffibismts Sahdariffa^ !<.. by Albbet Howard. 

^ M.A.. A.R.c.s.,, F.L.S,; and Gabeielle L, C, Howard, m.a. Price,- 
. Rs. S, . 

V, No. III. Notes on the Incidence and BSect of Sterility and of Gross-fertilization 
in the Indian Cottons, by H. M. Leake, m.a.; and Kam Prasad. Price, 
B. 1. 

;V, No. IV. The Inheritance of Bed Colour, and the Regularity of Self-fertiHzation 
in Oorahorus capsularis, L., the common Jute Plant, by I. H. Bureill, 
M.A., E.L.S. ; and B. S. Fihlow, b.sc. Price, R. 1. 

;V, No. V. Observations on Certain Extra-Indian Asiatic Cottons, by H. M. Leake, 
M.A. ; and Ram Prasad. Price, R. 1-8. 

[V, No. VI. The Morphology and Parasitism of Rhizoctoniafhy W, J. F. SHAW, B.sc., 
A.R.as., F.L.s. Price, Rs. 2. 

No. I. On the Inheritance of some Characters in Wheat— I, by A. Howard, M.A. , 
A.R.o.s., F.L.S. ; and Gabrielle L. 0, Howard, m.a. Price, R. I. 

V, No. II. The Influence of the Environment on the Milling and Baking Qua!itie.s 
of Wheat in India, No. 2.— The Experiments of 1909-10 and 1910-11, by 

A. Howard, m.a., a.r.c.s., f.l.s. ; H. M. Leake, m.a., f.l.s. ; and 
Gabrielle L. C. Howard, M.A. Price, R. 1. 

V, No. III. The Varieties of Soy Beans found in Bengal, Bihar, and Orissa and their 
commercial possibilities, by E. J. WOODHOUSE, M.A., F.L.S. ; and C, 
S. Taylor, b.a. Price, Bs. 2. 

V, No. IV. On PhyiopUhor a parasUim, nov. ^pea. A new Disease of the Castor Oil 
Plant, by J. F. Dastur, b.sc. Price, Bs. 2, 

V, No. V. Studies in Peronosporaceot, by E. J- Bctler, m.b., f.l.s,; and G. 

S. Kulkarni, L.Ag. Price, Bs. 2. 

VI, No. I. Notes on Pollination and Cross-fertilization in the Common Rice Plant, 

Oryza sativa, Linn,, by G, P. Hector, M.a,, b.sc. Price, R. h 
VI, No, II. A Sclerotial Disease of Bice, by F- J. F. Shaw, b.sc., a.rcs., f.l.s. 

VI, No. III. Studies’ in Indian Tobaccos, No. 3.— The Inheritance of Characters in 
Nkotiana tabacum, L., by Gabrielle L. 0. Howard, m.a. Price, Rs. S. 
VI, No. IV. Studies in Indian Cottons, Part I— The Vegetative Characters, by H. M. 

Leake, m.a., f.l.s. ; and Bam Prasad. Price, Rs. 3-8. 

VI, No. V. Bed Rot of Sugarcane, by E. J. Butler, m.b., f.l.s. ; and A. Hafiz 
Khah. Price, B. 1. ^ ^ . 

VI, No. VL Some New Sugarcane Diseases, by E. J. Bftler, m.b., f.l.s. ; and 
Abdul Hafiz Khan. Price, Bs. 2. « 

VI, No. VII. A Preliminary Note on the Olassifloation of Bice in the Central Provinces, 
by R. J. D. Graham, M.A., B.sc. Price, B. 1-8. 

VI, No. VIII. The Influence of the Environment on the Milling and Baking Qoalitie.s 

of Wheat in India, No. 3. The Experiments of 191M2, by A. Howard, 
O.I.E., M.A. ; H. M; Leake, m.a. ; and G. L. C. Hqvyard, m.a. Price, R. 1 
or 1^, 6d. 

VII, No. I. Studies in Indian Sugarcanes, No- 1, Punjab Canes, by C. A. Barber, sc.B. 

Price, Bs. S-S or fld. 

VII. No. II. The Distinguishing Characters of Sugarcane.s cultivated at Sabour, by 
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3n ni>cinovlam. 

Sir Edward Charles Buck, K.C.S.I. 


In the early days of July intimation reached Simla that Sir 
Edward Buck had died in Rome where he was attending the 
meetings of the International Institute of Agriculture as repre- 
sentative of Grreat Britain and India. Thus did the veteran end 
his days as he would have wished, faithful to the trust which he 
made his own nigh fifty years ago. 

The name of Sir Edward Buck will always be associated wdth 
the establishment of an agricultural policy for India. He may 
not have had that close association with agricultural experiment 
which has become -the feature of more recent years. But he laid 
the broad lines of principle on which have been built up our Agri- 
culture, Settlements and Land Records, Statistics and Famine 
Relief, and he is responsible for the sound foundation upon which 
the general revenue system of the Indian Euipire rests. It was 
not his to see the later fruition of his efiorts in the great expansion 
of agricultural investigation which came with Lord Curzon’s 
Government, for he retired from the service in 1897 \ but to the 
• end he kept in touch with its activities, and nearly every year 
personally saw its progress in his loved Provinces of Agra and Oudh. 

Sir Edward Buck was a great personality, full of ideas and of 
extraordinary singleness of purpose. His whole career was devoted 
to Revenue from the days that he arrived in the North-West 
Provinces as an Assistant Collector in 1862 till he retired, after 15 
vears’ service in the Government of India, in 1897. In his retire- 
ment he still kept up his interest in India and its problems, and his 
name will always be held in afiectionate remembrance not only by 
the hosts of Europeans and Indians who enjoyed his personal friend- 
ship, but also by all who have at heart the real development of 
India. He was “ a very perfect gentle Knight ” and his memory 
will for long remain green. May he rest in peace ! 
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EDITORIAL. 


With the next issue of this Journal we shall introduce certain 
changes which we trust will tend to popularize it. Through the 
eleven years of its existence the Journal has maintained the high 
standard of excellence with which it started. That standard, it is 
hoped, will be continued ; but there is a feehng that the Journal 
might, without detriment to its traditions, be made of more general 
and popular interest. While therefore it will contain, as in the" 
past, articles on specific agricultural and scientific questions, an 
attempt will be made to widen its scope so that it will be more the 
Journal of the Agricultural Departments and of the agricultural 
workers of India. 

We shall therefore welcome contributions from all who are 
interested in Agricultural and Veterinary matters. Irrigation 
problems, Co-operation and Agricultural Economics and, in particular, 
from those who have the practical problems of agriculture to face — 
the Planting Community and the large Zemindars of India. To 
them our columns will always be open, and we shall welcome all 
enquiries or criticisms they may address to us. 
i On this broader basis we trust that the Journal will enter 
upon an era of increased popularity and prosperity. 


THE CONTROL OF FLIES A.ND VERMIN IN 
MESOPOTAMIA. 


BY ■ 

H, MAXWELL-LEFROY, M,A., F.E.S., F.Z.S., 

Lately Entomologist in the Imperial Department of Agriculture for India, 

[We have much pleasure in publishing this article from the pen 
of our former colleague Prof. Maxwell-Lefroy. 

The Indian Agricultural Service — ^both Em-opean and Indian — 
has responded nobly to the Nation’s call and our best wishes follow 
the present detachment of eight Pusa Assistants who have 
volunteered for service in Mesopotamia. May much success attend 
their efiorts to alleviate the conditions in which our gallant troops are 
living, and may they return safe and sound, with the consciousness 
of a duty well performed. — {Editor.)] 

There have been urgent reasons for dealing with flies and 
vermin among the forces in Mesopotamia this year, and I was 
fortunate in being sent up at the end of April to investigate and decide 
what could be done. Even on the way up, there was entomological 
work to do. The hospital ship on which I travelled from 
Bombay had been long in the tropics and was full of small red ant.s 
which were a sore trouble to the wounded and sometimes worse. 
As the ship was going up empty, there was full scope for work and 
after failing with one method, we succeeded -with another. Baits 
were pxit down (usually syrup on rags) and the trail of ants to the 
nest traced back. The nests are ah behind wood-casings and the 
cracks of exit were oiled with a mixture of paraffin and lubricating 
oil. This isolates the nest inside with the queens and the workers 
outside cannot bring food in. In three days there were no more 
trails or nests discoverable and the plague was under control. 
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Basrah was hot and stuffy but not markedly plagued with 
flies ; but as one goes up river it gets worse at every camp till the 
climax is reached at the most advanced post where Corps Head- 
quarters are situated. The flies are mostly the Housefly type, 
Mmca, of several species probably, a few Blow flies of the Calliphora 
type, and some. Stomoxys. The last is a nuisance on the river as it 
bites so sharply but it is not a disease-carrier and is not really 
common on land. 

To fully appreciate it the abundance of flies has to be seen 
and still more to be suffered. The tents and trenches are full of 
them. By night they sleep in masses* on tent roofs, etc., in the 
morning they awake to furious activity as soon 8.8 the sun has 
warmed them, till midday they feed and fly and buzz ; then they 
seek deep cool shelter if it is hot, say over 110° F. in the tent, and 
go to sleep. In my tent they preferred to get under the bed on 
the sides of the pit in which one lives. At evening they start again 
and are very active from 5 to 7. When one has been driven crazy, 
it is good to go and see the patient resignation of the sick and 
wounded and therefrom to learn control and resolve more stren- 
uously to destroy the scourge. And then one remembers that 
nearly every disease in Mesopotamia is one that is carried by water 
and flies only, and one realizes that the fly is really a serious factor 
in this campaign. 

Another entomological problem is of some importance in 
Mesopotamia, and this is the control of vermin and sand-flies, 
fortunately no difficult matter. The former convey relapsing fever 
and typhus, the latter carry sand-fly fever ; both are the cause of 
irritation, the sand-fly especially ; there have been cases of serious 
septic sores from sand-fly bites and the sand-fly has been one of the 
real plagues of life. Fortunately there is a cure for both. In 
1904, the use of Crude Oil Emulsion was first introduced by the 
Entomological Section for vermin on animals ; early in 1915, a 
refined form of this was shown to the War Office, and in May was 
adopted as the official vermin remedy for the army. It is now 
being made in large quantities in Bombay and sent up to Mesopo- 
tamia. In the Army it is known as “ Vermijelli,” but as this is a 
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; registered name, tie property of a &m in London, it is called “ Sand- 

fly and Vermin Ointment.” It lias the merit of keeping off sand- 
flies and mosquitos, if rubbed very lightly on tlie bands and face. 

I bad one tube witb me in Mesopotamia. I did not realize tbe 

sand-fly was there and was badly bitten the first night ; I was never i 

bitten again, I used no net and all who shared my tube found the 

same. It is now being issued for this purpose. For vermin the 

emulsion is rubbed on the hairy parts of the body and on the seams 

of clothing ; under-clothes are washed with it and dried without 

rinsing so that the clothes are lightly impregnated with it. 

With regard to flies there are really three problems in 
Mesopotamia, the control of flies in camps, trenches, etc., in towns 
and with moving bodies of troops. The first is the important one 

because it is til e biggest and, in some ways, the easiest to deal with. 

The breeding places in camps, trenches, etc., are of three kinds. 

The latrine trench is far the worst, accounting for probably 90 per 
cent, of the flies ; the accumulations of stable manure, and the 
accumulations of refuse and offal account for the rest. The latrine 
trenches are about 18 inches deep, a foot long, six inches across ; 
a series are dug side by side, according to the number of men. They 
are filled up daily. They offer the ideal breeding place for flies 
and they swarm with flies laying eggs when they are in use and are 
solid masses of maggots in a few days. Mies emerge from trenching 
ground in hordes, get their first meal at the nearest trench then in 
use and then distribute themselves over the camp. 

Stable manure was comparatively harmless owing to rapid 
desiccation; only when small amounts were swept up with dry 
litter and so preserved from drying did one find maggots and the : 

manure is nearly all dried and burnt. Kitchen refuse and oft'al are ^ 

^ usually burnt or buried but would easily breed flies. The greatest 

care is usually taken and it is only carelessness on the part of the i 

; sweepers or camp cleaners that allows this material to breed flies. I 

Jji most places in Mesopotamia there is absolutely no other i 

source of fly breeding; the land is flat, dry, absolutely barren as a ‘I 

rule ; there is no shade, a fierce sun bakes it, a dry wind blows | 

furiously. Only where man is, can there be shelter, food or breeding | 
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places and there is no man but soldiers in the war area. There 
are stories of bodies of men trekking into the bare open country 
and finding hordes of flies, but they took these with them. When 
3ne comes out of the trenches, flies settle on all the areas shaded 
by one’s topee or oneself and on all the shady parts of one’s 
horse ; they travel on one thus for miles, unable to fly away in the 
fierce sun. In this way one carries swarms of flies and a body 
of men, when they camp, will naturally find their tents full of flies. 

hTo place strikes oire as so easy to clear of flies as a camp, as 
all is done in full view, there is nothhxg hidden and one can control 
everything. There are no houses, no back-gardens or filthy alleys, 
no refuse dumps or collectioias of rubbish. It is a matter of deciding 
what to do and having it done. 

The second problem will be more difficult because it is not so 
easy to control a town. In Basrah and Amarah there are large 
areas of camps, with streets of houses not far off ; the problem is 
not so simple because of the unoontroUed breeding places of the 
native houses, and it is more a question of extensive fly killing (as 
described below) than of prevention. 

The third problem again is difficult because of the limited 
resources of a moving body of men. Such a body of men will not 
suffer from the flies they breed ; they suffer from the flies bred by 
other moving forces before them and there are camping grounds 
on lines of communication where you arrive to find that swarms of 
flies greet you and millions are then emerging ; that means that ten 
days before a body of men camped there, used latrine trenches, 
and probably did not trouble too much about the disposal of Idtchen 
refuse and offal. 

Having examined the problem and especially having seen 
what was needed for the trenches, ’the field hospitals and the 
head-quarters and other camps, it was a question of getting supplies 
and a staff of men to carry out the obvious measures. All the supplies 
that went with me from Bombay were snapped up at once and 
much more was needed. Everyone in charge of hospitals particulaiiy 
needed help and supplies,; it is a real experience to go round 
the tents of a cholera or ordinary hospital, and to see what a curse 
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tlie flies are to the men. Then one sees the operating tent and 
realizes that flies may come 100 yards from a nearby latrine to vomit 
their last food on the exposed tissues of a patient; one sees flies 
settling on a fresh wound, and the men flghting them off while it 
is dressed. No wonder every single person is keen to help the fly 
campaign and that every possible assistance is being given to those 
who are trying to reduce this pest. 

A short simple set of instructions was prepared and issued ; 
the measures recommended are discussed here in turn. 

1. As far as possible, replace latrine trenches by tins and 
incinerate. This system is very widely used : tins are sunk in 
the ground to receive faeces ; nearby is a small round incinerator 
consisting of a circular wall three feet high with a grating across 
of iron rods and two air inlets below ; dry litter and any dry 
material is put in, lit and it burns slowly ; on this the material is 
incinerated. This is not always possible particularly in the 
trenches ; but one battalion had an incinerator for its front line 
latrine : and where this can be done it is the proper thing. 

2. Where incineration is impossible and deep trenching is 
-impossible, then each latrine trench must be treated. After trying 
pesterine and fuel oil without effect, it w^as found that ordinary 
burning oil, as issued there, was effective ; a trench treated with 
oil does not get infected with maggots and if oiled when it is filled 
up, many maggots are killed. There is much oil available, the 
crude lighting oil of the Anglo-Persian Oil Co., obtainable near 
Basrah, being quite suitable. 

3. Oil should be lised even with tins as it prevents flies 
settling and feeding on the excreta. A great deal of the diarrhoea 
and intestinal diseases prevalent must be carried by flies 
directly from the faeces of infected men and oiling prevents 
that. 

4. Kitchen refuse and offal are to be burned or oiled and 
buried. This is obvious and is rendered more important by the 
fact that a great many goats are slaughtered by native regiments, 
in their own way, anywhere near their lines. There is a great deal 
of indiscriminate goat-ldlling going on wherever there are native 
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units and tliis material would breed flies. The absence of 
blue-bottles shows bow careful the men are in this matter. 

5. Horse and mule droppings are to be collected and burned 
or spread out to dry. As a rule the droppings are wanted for tire 
incinerators. The heat and dryness are such that in a very short 
time, house manure is too dry for flies to breed in it ; the only 
trouble has been with the individual saises of officers’ horses who 
may be careless and breed a quantity of flies ; where there are 
regular horse or mule lines the greatest care is taken. 

6. Trial of fly poisoning with sodium arsenite showed it to 
be an extremely effective method ; fortunately I had been able in 
Bombay to get 50 tins of weed killer, which was crude arsenite and 
worked very well. 

A mixture is made of arsenite half a pound, gur two and a half 
pounds, water two and a half gallons. This is a convenient amount 
for a kerosine tin. In this a gunny bag was dipped and hung up. 
A shelter tent or a covering of mats is advisable or the flies will 
not come in the hot part of the day, and the gunny bag must be 
kept moist. Flies come in swarms, feed and die there on the spot. 
The solution is weak enough not to affect them till they have fed ; 
if made too strong, they are affected before they get a fatal dose. 
It is possible to fit up strips of gunny on the roller towel principle 
so that it dips in the tin ; as it dries and gets too concentrated water 
is added. 

This simple poison, devised originally by Dr. Berlese of Portici, 
Italy, works beautifully ; the flies are thirsty and hungry ; they 
smell the gur, they come in shoals; blue-bottles come as w^ell as 
Musca. The slaughter is very great and the effective range appears 
to be at least 200 yards and is probably much more. This means 
that to keep a camp clear one wants a fly-poisoning station every 
quarter of a mile or so. By having the poisoning done in a separate 
place there is no risk from dead flies and it is best to put the poison 
at a point between the latrines and the camp. 

7. In the trenches flies collect in masses at certain places at 
night and at midday. They particularly hke canvas or tarpaulin 
coverings and sheltered corners in dug-outs. With a spraying 




control of flies and vermin in mesopotasiia 


329 


macliine and suitable liquid, oiie can kill flies in bulk. Tlie choice 
of liquid is easy ; two only are at present known, both of which have 
been extensively used in Europe and Egypt since they were 
discovered last year. Eor the trenches we are using the oihspray, a 
special grade of mineral oil to which is added a small amount of 
aromatic essential oil such as citrovella. In England this is sold 
as “ Elybane ” ; in Bombay, thanks to the help of the managers of 
the Standard, Vacuum and Asiatic Oil Companies, the nearest 
grade of oil to that selected in England has been found and is being 
used. 

8. Hospital tents and buildings require other methods. 

Formaline can be used for fly poisoning ; but the “ Miscible fly 
spray” used in Europe and Egypt will probably give the best 
results ; it is undesirable to use the oil as it taints milk and food ; 
but this new fly spray, whose laboratory name is Exol, is being sent 
up for hospital use. It is not poisonous or inflammable and has 
only a slight smell ; it does not taint food. It is mixed with water 
and sprayed in the air. Flies fall to the ground paralysed or dead. 

It is not yet certain whether the formula used in Europe will succeed b 

in Mesopotamia owing to the very high temperatures but this has S 

to be ascertained and the formula varied if necessary. Thanks to : 

the Medical Store-keeper at Bombay, large quantities of this . 

have been made. At the request of the War Office the formula of I 

this spray has not been published as the ingredients are not unlimited ’ 

in supply. W^hen the Army has had all it needs, the formula uill • 

be published and the public can get the liquid. ! 

For hospitals, an ample supply of netting, mosquito nets, etc., 
has been essential. It is absolutely necessary to prevent flies 
getting at the excreta of cholera or dysentery patients for instance 
and in tents this is only possible witJr nets. In the same way the 
disposal of the excreta is very important and all field hospitals use 
incinerators. 

A special problem arises in the, case of bodies of men moving. 

I believe that it is better in these cases to have no trench latrines, 
but to mark off a space of clean and hard ground and use that. 

The heaft and dryness is such that flies cannot breed in the material 
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which desiccates at once. This goes against the sanitary expert’s 
ideas but I believe it to be sound in all cases where the moving body 
is not going to stay more than three days. 

These are the methods recommended and the three important 
ones are — 

(1) Disposal of fly-breeding material. 

(2) Ply poisoning. 

(3) Ply spraying in trenches and hospitals. 

It was obvious that to carry these out there should be a 
special subordinate ofi&eer attached to each large camp and to each 
division. He would natui'aUy be under the orders of the Sanitary 
Officer but his special business would be flies. He would inspect 
the whole of the camp or the trenches occupied by his division, hunt 
out fly-breeding material, report cases of bad sanitation, see that 
latrines are oiled. He would be in charge of the fly poisoni ng, he 
would show men how to use sprayers and organize a gang to 
systematically slaughter flies with sprayers. 

Such work is best done by men used to spraying and similar 
pperations. Eight were required for the different places in 
Mesopotamia and I proposed going to Pusa for them, taking volunteers 
from the Imperial Pathological Entomologist’s Section, as flies 
have been their business for years, and also from other sections, or 
from Provincial Departments if necessary. 

Captain C. P. C. Beeson, Imperial Porest Zoologist, who was 
with me in Mesopotamia, remained there and would be in charge, of 
these men and the whole work. 

This proposal was accepted and I returned to India to organize 
supplies of arsenic, sprayers, etc., and to get eight men. The selected 
men are shown in the photograph which accompanies this article. 
They left Pusa on Wednesday, July 5th, for Bombay whence they 
proceeded to Basrah and Amarah. They were recruited from the 
entomological and mycological sections with one from the veterinary 
staff. They have rank as Indian Warrant Ofl&cers according to their 
pay and will be on duty in Mesopotamia probably till October. In 
the first place they join Captain Beeson to get experience of military 
conditions and then they will be posted out. 
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The Agricultural and the Forest Research Institutes are to be 
congratulated on supplying the officers and staff for this work. 
No one anticipated that the work of the entomological sections M'ould 
be of vital use in this war, and it is a satisfaction that the worlv done 
years ago in the Imperial Department has been of direct use and 
that the men and methods can be supplied for the jiresent campaign. 
Their work will be very much appreciated in Mesopotamia and we 
liope all will return well with a successful piece of work well done. 


AGRICULTURAL EDUCATION. 


WYNNE SAYER, B.A., 

Assistant to the AgricuJhiral Adviser to the Government of India. 


I. Introduction. 


On the subject of agricultura] education much has been said, 
many methods put forward and as many condemned, an.d_a_ 
great deal of the discussion has been at a loose end. A partial 
acquaintance with a great many different systems and methods 
used and employed in the furtherance of agricultural education in 
the United States of America, Japan, Germany, England, etc., will 
suffice to show that the subject is a complex one requiring close 
consideration. 

An examination of the different methods employed in different 
countries leaves one with a definite substratum of general principles 
which we may try to adapt to our local conditions. The first 
efforts will of necessity be largely experimental, but from the 
experience thus gained we can go on making changes in our system 
as they are proved necessary ; we have therefore to learn a lot before 
we can hope to arrive at any semblance of finality in our system 
of agricultural education, and this should be taken for granted by 
all parties concerned. As things stand at present we have three 
classes of people to educate, each of whom, in his own way, influences 
agriculture : — 

First — The ryot, on his own land. He represents present 
agriculture in the active sense. 

Seccmd — His children who represent the active agriculture 
of the future, both workers and teachers. 

( 332 ) 
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Third— Tho, landowning class, whose influence on agriculture 
is of the greatest value when properly applied and whose sympathy 
and interest can assist in^ the propagation of sound agrienltura' 
practices all over India. 

These three classes linked in a proper appreciation of improved 
agriculture and its possibilities could create a new India and they 
wait on agricultural education to show them the way. 


II. Development of English Education in this Country. 

It will be well to taire a cursory glance at the development 
of general education in this country before proceeding to the 
question of agricultural education, as it will enable us to better 
understand what effect it has had in the community and how it has 
affected agriculture. It was after Lord Macaulay’s famous Minute 
of 1835 that the Government of India definitely decided in favour 
of English education. Education on Western lines was in fact 
becoming necessary as there was a growing demand for it. Another 
forcible reason was that as Government was settling down to 
administer and consolidate its possessions in India it required public 
servants with a knowledge of English to help its European officers 
in carrving on the work, getting into touch with, and making its 
intentions known to, the people. 

The Universities of Bombay, Madras, and Calcutta were 
established in 1857, the Universities of the Punjal) and 
Allahabad being founded in 1882 and 1887 respectively, 
science was not so well advanced - in those days, the educa" 
tion in India promoted by these Universities came to be more 
literary than scientific. 

The English system of administration with its regular super- 
vision of every detail and its foresight required a larger number of 
subordinate agents than was required in previous indigenous 
administrations. 

Indian administrations in many cases under-paid their staff 
of fiiPir T’Acnnmnff themselves — ^the natural result of 
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The British system gwes what is considered to be sufficient 
pay to remove any necessity for. corruption. Thus those who 
received an English education got a large increase of pay compared 
with what they were used to under Indian admim'strations. 

This acted as a great stimulus to Indians to seek an English 
education. It was regarded as a royal road to fortune and rightly 



There was also a great demand for lawyers and pleaders 
consequent upon the fact that it was necessary to reduce the chaotic 
condition of the Indian administration, notably as regards land 
tenure and. ownership to a definite legal status. 

Further the opening of railways and the establishing of cotton 
mills and other industries provided employment for those who 
were only half-educated, or rather not up to the standard required 
for Government service and the law. 

Thus the stream steadily began to flow in one direction and the 
effect spread to the remotest corners of the land and having saturated 
the minds of all and sundry it became a fixed belief. Hence there is 
stamped on the life of India one great goal, an English education 
followed by a Government billet. 

There was an idea that the educated class would disseminate 
what is best in Western literature and science to their more backward 
brothers through the medium of the vernaculars, but this pious 
wish has more or less fallen flat. 

Railways, irrigation works, Public Works Department, and 
factories have provided employment for numerous artisans, and 
from this the idea has grown up in a large section of the literary 
and agricultural classes that to stop in your village means starvation 
unless you have a large holding. 

All this was brought about by a condition of things which 
could only be a transitory one based as it was purely on an artificial 
demand. 

The tide still sets the same way, but the opportunities are now 
far fewer. The craving for education remains the same, and 
probably always will remain, but it is high time to see what we can 
do to divert it into more productive channels. It was towards the 
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end of tlie nineteenth century that the Indian Government liegan to 
think that all branches of education required careful leview, and 
the Universities Gommission immediately followed. Since then 
Government has leaned towards an education less literal} <ind inoic 
practical, and in many Universities the courses have been altered 
to keep that end in view. 

III. AaMCULTUBAL COLLEGES. 

It will thus be seen that the craving for literaiy education exists 
in the literate classes and in the more influential and higher 
agricultural classes. It is these classes who are ready to take 
advantage of scientific education in agriculture. 

It was at first thought that no higher agricultural education 
would be necessary beyond such as would enable those who had 
received the two years’ course in agricultural schools to make 
efficient subordinates under expert officers and to make those w lo 
did not enter Government service into better farmers. 

Agricultural colleges of the advanced type we hav^ at 
present in India came with the development of the Agricu tural 
Department, the idea being that as agriculture is the backbone 
of Indian prosperity we cannot give too muoli agricultuia t ncation 
in this country ; while therefore preference was to be given to boys 
who were brought up amidst agricultural surroundings; yet these 
colleges were to be open to such boys of the non-cultivatmg classes 
as might have a leaning towards agriculture. In the untial stages 
in order to attract students for these colleges BIr. Molhson, Inspector- 
General of Aginculture in India, was in favour of putting a leavening 
of agriculturally trained men into the Eevenue Department on the 
ground that it is the subordinates of the Eevenue Department 
who really see the agriculture of the land and who on account of 
their knowledge of the economic condition of cultivators can help 
forward the work of the Agricultural Department-a thoroughly 
sound view for many reasons which might well have been 

’^th regard to agricultural colleges at the present time it is 
as well to make one point clear which is apparently misunderstood 
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in some quarters tlxat they are not intended merely to supply 
subordinates for the Agricultural Department, but to provide a liberal 
and scientific education in agriculture for those Who either aim at 
higher appointments in the Agricultural Department or desire to 
take up higher studies and research work in agriculture for their 
own sake. In many European countries there is an agricultural 
faculty on the lines of other faculties in the Universities, giving 
liberal scientific education in agriculture and sciences allied thereto 
and training men for research work. In these no training in actual 
agricultural operations is given as the object is to turn out specialists 
fitted to carry on independent investigations. These faculties 
provide liberal scientific education in agriculture and thus attract 
the very best talent. We think that in India also for the general 
widening of agricultural education alTiliation to a University is 
desirable- So long as agricultural colleges are not affiliated to a 
University they will not attract boys from the higher classes of 
Indian society connected with the land. These classes require a 
true collegiate education centring round agriculture, not mere 
manual training in the details of each agricultural practice. When 
these facilities are provided a fair number from these classes will be 
forthcoming, and the men thus trained will take their places as 
leaders of rural society with a thorough knowledge of what to aim 
at in the development of their estates. The strength of English 
agriculture lies in the fact that practically every land-owning English- 
man has a knowledge of farming and stock-breeding — it is part of 
his life; noblesse oblige m the reason for it and the fact is 
recognized from the King downwards. Thus it can be seen that this 
class furnishes the country with a set of pioneers and influential 
supporters in agricultural improvement; and India wants a similar 
class. It is unnecessary to lay dow'n that they should go through 
. the same courses as those intended for the subordinates of Agri- 
cultural Department. What is wanted is to enlist their sympathies 
by giving them an insight into the subject and to make them able 
to realize the value of research and experiment ; to make them see 
that to better the condition of their ryots is to their own advantage 
as well ; to turn them from supercilious onlookers into sympathetic 
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We are constaiitly reminded forcibly by print and illustration of 
the wonderful improvements brought about in other countries, but 
this should be remembered that the introduction of improvements 
in Australia, Canada, and the United States is brought by capital. 
People who have little or no experience comparatively of the land 
they own, will always imagine a new thing to be much better than 
it is. They will risk more. They are new men in a new land. 
They have experienced few of the set-backs incidental to agriculture, 
and their hopes are correspondingly higher. Here in India it 
requires a strong man. to introduce an improvement ; it has to be a 
very strongly marked improvement if it is to be adopted by the 
ryot ; India has a rooted conservatism which cannot be realized by 
the countries like the above. 

Again it is useless to blame the Indian farmer for adopting a 
policy of backing two horses in his farming. He grows two crops 
on one field ; why 1 because he is not sure of the rains. Whatever 
happens he wins out on one and saves himself from starvation. 
The net yield of either crop, which is of course small, may be held 
up as a scandal by an expert who has never been in danger of 
starvation — ^but it is rare to find gross carelessness or gross neglect. 
The lives of too many depend on that crop — and that is the reason 
for the margin of safety so easy to refer to as w^asted opportunity 
but so difficult to do without in the present day. 

This then is the position. We can hardly teach the ryot his 
own Job if we are limited to his circumstances. I venture to say 
no one can, but let me not be misunderstood. Agricultural 
Departments can open the gate to greater things by virtue of money. 
All improvements require capital. It is no use telling the ryot 
to do his own experiments — he cannot ; his margin is too small 
but the Agricultural Department can do this by finding the capital 
for them. It is possible to bring an improvement within his reach 
when arrangements have been made for financing him so that he 
can safely take it up. To educate a man at an agricultural college 
and to send him back to work on a farm with no capital is useless. 
It may sound well to say he has been educated, but the effects will 
be nil. 
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Tlie application of soientific knowledge to Indian agriculrni(? 
opens out a vast field for increasing tlie out-turn of crops iji India. 
e.g., the yield of rice per acre in India is onW about i of that in 
Spain, that of wheat is about |-of the average out-turn in England, 
and it is only the Agricultural Department which has the capital, 
science, and. skill that can undertake experiments for in(uea.sing 
the yield. A long series of tests is necessary before any definiro 
agricultural improvement can be recommended for adoption, for 
jumping at conclusions to make a show and a splash in a counti}' 
like India is fatal ; time here is no object, to-mori ow is also a day. 
Sooner or later the part that has been missed — ^slurred over, written 
away will be found out and a deep-rooted mistrirst will oust the 
slow-grown confidence in the Department as a xvhole. 

Now turning to the subject of demonstration as a nrethod 
of education, while the evolution of rrew types and the I’eplacing 
of inferior kinds by superior varieties are very promisirrg lines of 
agricultural improverrrent in this courrtry they will take time. 
We also realize that research rrruat precede demonstration, brrt in the 
unequal agricultirral progress of the cultivating classes in Irrdia 
there are many good practices which are kirown in one part arrd rrot 
in others. These require to be brought to the notice of more back- 
ward tracts. It will thus be seen that the greatest and the most 
immediately .remunerative work lying ready to hand is not the intro- 
duction of some scheme requiring extensive, expensive machinery 
from abroad. It is the quiet, systematic transfer of the best 
agricultural practices from one pro vince to another, from one district 
to another. The transplantation of rice seedlings knowm for years, 
nay, ages in many parts, was unknowm in Chhattisgarh and there 
now ranks as the greatest improvement and rightly so. And it 
is here that the Agricultural Department has done wonders at a 
trifling cost, to quote but one instance. Such improvements impress 
the ryots, create in them an enthusiasm for progressive farming, 
and make them see the wisdom of receiving a training which enables 
a man with a wider outlook to pick the brains of others and apply 
Ids own use ; for it is through this experimental avenue 
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should be obvious that this is the most paying line of policy in 
laying the foundation for the demand for real agricultural education 
which will follow directly the ryot is convinced that there is something in it. 

As already pointed out above, agr 
most cases require 
with the spread of 
obtaining capital, through 
at a reasonable rate; 
though only 


■icultural improvements in 
apital. What is therefore wanted along 
improvements is an effective method of 
as few intermediaries as possible, 
and it is here that co-operative societies, 
in their infancy, can do most good. The passage 
of the money from lender to borrower mmt be simplified. 

Agricultural seasons wait for no one, and to find a man, who 
has applied for a loan to get good seed, forced to fall back on cheap 
inferior stuff, owing to inability to get his loan in time, is what we 
want to avoid. The man who lends money on to the land must 
lend it when the land wants it, for the land is a bank whose doors 
are only open for deposits on really favourable terms for a very 
short time and this cannot be too strongly emphasized. 

In the drier parts of India money lent to dig a well 
does more than this : the mere digging of it not only ensures 
the rains crop against possible failure, but it also encourages 
intensive farming and prolongs the cultivating seasons through- 
out the year and provides the ryot with employment for himself 
and family all the year round, weans him from idleness and 
litigation by making him live on his land. Where else does 
the digging of a well do all this ? Certainly in no town. It is for 
reasons like this that the co-operative societies -want more money 
and it should be made available to them. Every pie spent thus 
by a primary society will return a hundred-fold by increasing 
prosperity and stabilising the revenue. The successful working 
of these societies will raise the moral tone of the cultivators, and 
this in itself will produce the better, steadier, more prosperous 
class which it is the aim of every country to produce. 

V. Education of the Cultivators’ Sons. 

General observations. 

What is the aim of education 1 It is to make the nation more 
fitted to take its place as a nation among other nations, to hold its 




own in the great economic struggles of the future,, and in this 
coming struggle the dignity of labour will bear the burnt. 
Education should aim at producing a future race each better 
than his father at the family job and not necessarily a renegade 
from his ancestral profession. The present education is given 
totally irrespective of the parentage and of the future of the 
individuals : can it be wondered, then, that it all too often fails '? 

While it may be admitted that some knowledge of the tliree 
E’s is necessary to every man in the present stage of the evolution 
of the Avorld, yet after this, specialization should commence as 
soon as possible, based on the needs of the man. Specialists at 
their best should be improvers of their fathers’ work carrying 
on the family traditions ; one cannot emphasize too highly the 
fact that the national prosperity depends on the skill of its 
people, its varied development, and not on the super-literary 
education of a minority. And any education, which does not go 
deep enough to improve the man’s chances of making a living to 
the good of the country, is no use. A highly educated class for w'hose 
labour there is no demand can only be parasitic on the country wliicli 
educated it. 


Education in rurcd schools. 

We now come to examine education as provided in rum 
schools. 

Many people with vague notions of agricultural education 
often advocate that in village primary schools the Education 
Department should begin to teach agriculture. Let us examine 
what this means. In primary vernacular schools boys have 
to learn leading, writing, and tiie doing of ordinary sums in 
arithmetic, hlothing more can be added at that age to their 
syllabus. It is sometimes said while we cannot teach agriculture 
Ave should teach agricultural principles ; but it is only deA^eloped 
intelligence that can follow the abstract—the children should go 
from concrete to abstract and from practical to theoretical, io 
cram them Avith these principles AAuthout their understanding them 
Avdll only produce harmful effects, Avhioh will be very hard to 
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obiitej-ate at school or college. What is required at primary schools 
is that the teaching should have more relation to the environment 
of the children. Text-books suitable for urban primary schools 
are not suitable for village schools and at present they are common. 
Hence children taught in village schools become rapidly divorced 
from their fathers’ profession. In arithmetic also — teachers should 
deal -with sums relating to payment of rent, real measurements 
of fields, calculation of fields’ produce, etc., all things which will 
prove useful later on. But the difficulty is that in a large number 
of cases the scholars in rural primary schools are drawn from 
non-agricultural classes. Further, the primary schools are part of an 
educational ladder by which the clever boy whether from town or 
country can go up to the anglo-vernacular school and perhaps 
to a college. A different syllabus for boys in the rural school will 
handicap them in this respect. It will thus be seen that, while 
direct teaching of agriculture is to be deprecated, the giving of an 
agricultural tinge to the education imparted in the higher classes of 
these rural schools is a great desideratum, especially for those 
children who are not going up to the anglo-vernacular schools, and in 
this connection the value of nature study and school gardening 
cannot be over-estimated. It is the teachers who can, even with 
existing text-books, make the instruction suitable to the requirements 
of rural children. But this is where the teachers fail in a large 
number of cases— they miss the real point and the essential part : 
to sit in a class room and make remarks — ^is not what is needed. To 
go out and show the class what to observe is really what is wanted. 
Later on We find students lacking in observation and practical 
initiative and in manual sldll; why? because throughout their 
whole training book-work has ranked highest, and it is only when 
they come out into the world they find that the position is reversed 
— much to their detrimeirt. All over the world the cry is for skilled 
labour and always will be, and the man who is master of a trade is 
always sure of his living. It is an age of mechanism, a fact which 
India has not yet grasped. 

Year by year the farmer becomes more of an engineer, and all 
trades tend to inter-connect to their mutual advantage. A big 
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Special VmMcdar Agricdtimd ScJmls. 

We now come to a consideration of tire 0[uestion wliat provision 
should be made for the sons of agriculturists who, after completing 
their vernacular course, are not going up for English education, but 



wisli to gain more useful general loiowledge coupled witli some 
instruction in agriculture. We tlrink that in the case of these the 
pro nsion of vernacular agricultural schools on the lines of that at Loni 
is most desirable. The bovs at this age will be able to understand 
why certain results follow from certain causes. For the information 
of those of our readers who are unacquainted with this interesting 
experiment initiated by the Bombay Department of Agriculture 
we may say that the oom-ses at Loni are of two years for boys who 
have passed at least the 4th Vernacular Standard, aged 13—18, 
3 to 4 hours’ are devoted to general education, while a similar number 
of hours work is done in the field. The whole of the cultivation 
IS done by the boys and they all learn to make simple implements, 
the use and care of good sceel implements as well as how to drive 
an oil engine which pumped water, bruised grain, etc. The teaching 
IS entirely in the vernacular. As this was the first attempt of its 
kind board and tuition were provided free. The boys were mostly 
drawn from the sons of large cultivators with whom the Department 
was in touch though a considerable number of applicants were 
of the more literary class who w^ere only admitted wuth great care. 
The boj s trained at Loni have started real centres of interest in 
agricultural iiiipiovement on return to their own land. The success 
has been so gratifying that similar schools have been started in other 
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divisions partly with Government money and partly with local 
subscriptions and endowments. 

In starting such schools in different parts of India the exact 
age and educational qualifications for recruitment and the ratio 
between the general education and the technical education to be 
given at each school will have to be determined according to local 
conditions. Bi;t it w'ould be well to bear in mind that practical 
training in each detailed piece of agricultural operations should 
not be considered as the only thing. What is required is to give 
them some knowledge of mechanical engineering and good general 
education wdth agriculture, so that the outlook of these boys may be 
widened and they may go away with an enthusiasm for their 

own calling and carry on their business in a really intelligent 
manner. 
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VI. Conclusion. 

If a boy Was made to work with his hands from tJie begimimg 
he would appreciate the dignity of labour and his whole after-life 
would not be aimed at a position of lookimj-on. The aim is to 
assist a boy at his future work, not to divorce him to follow another 
calling. 

The essential of most English engineers is the fact that they 
have been through the shops from the very beginning. I ha\'e 
known a man with a University degree who spent a month doing 
under-fitter’s wmrk in his father’s Works. When India grasps the 
fact that to run a business successfully you must know the inner 
working of every step and detail, then we shall get captains of 
industry in other walks of life than money-lending and the law. 
Mere learning of science tvill not make a practical workman; it is 
the combination which is so strong. 

Now is the time for India to make her effort. Her greatest 
asset is agriculture and the agriculture of the world was never so 
prosperous. Agricultural produce will rise in value after the war, 
to the benefit of India. Let her, therefore, take steps to put her 
chief industry on a better footing ; better cultivation, better market- 
ing arrairgements, better financing of the rmal population, a wider 
use of mechanical power is demanded. All the world is moving 
rapidly on the line of advance. And if India lags behind it will l)e 
a national calamity. Let her bestir herself and realize that the 
produce of the land is capable of a considerable amount of increase. 
This better state of things wall be brought about by the education 
of the adult fc.rmer and the rising generation who will farm wdien 
he has gone — in short by the education of India in a direction 
where best the talents of the nation may be fully and profitably 
employed to the benefit of all. 


WHY ARE THE CULTIVATORS’ OUT-TURNS OF 
WHEAT ON IRRIGATED LAND SMALL? 

BY 

W. ROBERTSON BROWN, 

Agricultural Officer, N'orth- Weal Frontier Province. 

Thirty-six mauiids’ per acre on two acres ; twenty-eight 
mauncis per acre on eight acres ; twenty -five maunds per acre on 
thirty-two acres ; twenty-two maunds per acre on eighteen acres ; 
an average yield of about twenty-five maunds per acre over all these 
acres ; these are the yields of wheat harvested at the Tarnab 
Agricultural Station this past May. 

The average out-turn per acre on the 100,000 acres of irrigated 
wheat in the Peshawar District is less than twelve maunds per acre : 
is less in fact than half the average yield per acre over 60 acres at the 
Agricultural Station. Yet only 8 of the 60 acres received any manure ; 
one-half of the area was irrigated once only ; the remaining 30 acres 
received but two waterings ; the rainJall during the period of growth 
was only 5T0 inches ; harrowing and inter-cultivation were not prac- 
tised ; on three-quarters of the 60 acres wheat followed wheat ; one 
ploughing with the Rajah, and two turnings with the country plough 
only were given to the land. In short, the Tarnab wheat would 
not appear to have received better cultivation than wheat in the 
neighbourhood. 

Why, then, are the yields in the vicinity of Tarnab and those 
stated in the Season and Crop Report so very much less than the 
Agricultural Station out-turns ? 

The varieties grown at Tarnab are Pusa No. 4 and Federation, 
and these are noted yielders, but their superiority to local 
wheat in this respect will not nearly account for the out-turn of 

1 A maixud=82-12 lbs. 
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the Station being more than double that obtained 
cultivators. 

To those who spend their lives with the cultivators on the land 
the enigma is made plain. 

Firstly, it may be stated that the failure to produce high, or 
even fair, yields of wheat is rarely due to the Gultivator s ignorance 
of good methods of growing the crop, or to the inefficiency of the 
implements employ ed in tillage, or even to the lack of a good yielding 
variety of wheat. These are simple reasons which readily 
any one and are commonly assumed to account for Indffi's poor 
out-turn of wheat per acre. The real causes are, ho\Yever, more 
subtle, and less uncomplimentary to the Indian cultivatoi.’g infeih. 
gence than the above. 

A large part of the cultivators’ land yields two crops within the 



year, and actually realizes more money than bumper ek~fQ,^i - 
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of 20 or more maunds per acre. By long experience each cultivator 

_ <.• 1 1* l- .-vn'L.!,.!."! 1 T''! A and al vv. _ . 


knows it is not safe to put all his eggs in one basket, and ahuost every 

t! ... 


IVliV/VVUXV w i , _ _ 

one prefers moderate, upstanding crops of maize and wheat to fields 
of bountiful promise which stand in danger of disaster by 
flood. This is the circumstance above all others that accon^ts for 
the disparity in the out-turn of wheat obtained at the Agricultural 
Stations and those recorded in the Season and Crop Reports. 

There are numerous other conditions tending to reduce the 
cultivators’ out-turns which should be^ considered but ^rhidi are 
never stated in comparing Agricultural Station out-turns with those 
recorded in revenue reports. The wheat growers for example give 
at least 1/1 5th part of their crop to the harvesters ffi payment 
of their labour and probably each alternate year some wheat 
is lost on the threshing floor owing to bad weather and other 
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CcUises. 

Then holdings are small and the cultivators are poor ; times 
cereals follow cereals for some years, 'wheat following maize ox juar 
with little rest or change to the land, and with scantunaunring. Or 
if by' chance tlie cultiA’ators miss their turn *^^d^*^^8^tion^ f.QYidn,g 
may harmfully be delayed, or a plague of weeds Irom careless 
neighbour’s field or an overgrown watereoiurse may their 
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wheat, when they are too busy, or may be too lazy to undertake 
weeding or to hire labour to perform the work. 

Yet again and alas ! many of the cultivators are in debt, and 
remain merely the unwilling servants of the bcmiaJis, or almost 
equally unfortunate, they may be year to year tenants of the lease 
holders of extensive tracts, when lessees and tenants alike are bent 
on taking the utmost from the land at the minimum cost, regardless 
of the maintenance of fertility and cleanliness. 

In exaiUiining the agriculture of a country-side in India, it is 
disappointing to find a large proportion of the crops adversely 
affected by one or more of the unfortunate conditions mentioned, 
and perusal of the Season and Crop Reports is very disappointing 
to the enquirer who is unacquainted with Indian agricultural con- 
ditions and 2 Ji‘actice. 

It is perplexing to read that ten maunds per acre is the 
average out-turn on 1,000,000 acres of irrigated land, while in Agri- 
cultural Station Reports out-turns exceeding 30 maunds per acre are 
sometimes reported. Despite what has_ been stated in explanation 
of the cultivators’ failure to produce good out-turns, and even admit- 
ting that Agricultural Station out-turns are sometimes estimated on 
quite small plots, the great disparity existing in the field and station 
yields is not yet clearly accounted for. 

The enquiry may be pursued by comparing the treatment 
which produced 25 maunds per acre on an area of 60 acres at 
Tarnab, with the cultivation usually given to wheat in the 
vicinity, ; . A y 

Rotation and Tillage. The wheat at Tarnab was an eh-fasU 
crop, wheat following wheat on the greater part of the area. On 
the cultivators’ land on the other hand, wheat is almost entirely a 
do-fasli crop, following maize, and the out-turns may therefore be 
about one- third less than the Tarnab ek-fasU yield of, 25 maunds 
per acre. This practically means that the cultivators should harvest 
16 maunds per acre from their do-JasU land and if the cultivators’ 
out-turn is allowed to be 16 maunds per acre, there yet remains a 
deficiency to be accounted for to bring the cultivators’ out-turn up 
to the Tarnab yield. 
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cultivators’ out-turns of wheat 

\s wheat followed wheat at Tarnab, the land was turned over 
bv the Eajah plough before 15th June. The cultivator’s do^fadi 
land, on the other hand, could not be ploughed until 15th October, 
after maize was harvested. Do-fasU wheat is sown, in fact, within 
a few davs onlv of the fost ploughing of the land, and the culti- 
vator’s prospects of a good yield are here far poorer Whan 
W the Agricultimal Station. But the cultivator s land probably 
produced a crop of maize, value Rs. 60 to Rs. 70, whilst the Tarnab 
wheat land was fallow and renewing fertility between July and 

October. . , . ' • , . 

Irrigation. Tarnab has no advantage in this most important 

nid to vdieat production, both the cultivator’s wheat and the station 

crop being irrigated once or twice only. ^ 

I,,ier-cuUivation. Again, Tarnab has no advantage, harrow- 
ina being impracticable on irrigated land, and hand-hoeing 
behig too expensive and slow to undertake on 60 acres of 

wheat. , • ,1- T -i-- 

Weeding. The cultivators may lose somewhat in this direciion. 

as they weed less thoroughly than at the station. 

Protection. There are few cultivators’ fields that are not 

damaged by browsing animals. At Tarnab no loss occurs m this 

direction. ^ • 

Harvesting. The cultivators give l/15th or more of their crop 

to the haiwesters in payment of their labour. The station paid 
(iiish, and the final out-turn was therefore not reduced m weight by 
the harvesters. 

Thresldng. A steam thresher treated the Tarnab wheat 
a few days after it was cut, and loss of grain did not occur on the 
threshim^ floor. The cultivators, on the other hand, are very 
fortunate if they do not lose 1 /20th of their crop during 

threshing. , v, 

Yariety of wheat. Under equal conditions, Pusa No. 4 may be 

depended on to yield one maund per acre more than the loca. 

Now the disparity in ont-tum between the^ ooltiTatot’s yield 
and the station out-turn is nearly accounted for. 
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(1) B}’ practising cultivation 

(2) By neglect of weeding 

(3) By the ravages of browsing animals 

(4) By paying harvesters in wheat 

(5) By bad weather during threshino* 

(«) By the inferiority of their variety of wheat 
Add 

The cultivators’ actual onUurn. 
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ae carpenter, the fte blacksmith 
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found that undefi-po ^ Poor m the name of God, it will 
aotuallj produced on ^rr^ated'S"^^^^ conditions the out-turn 
usually assumed to i ^ pitiable as they ar< 

*0 Oir^ Ja“ ‘I' 

UO account is loss can sAfi K have little control ; oi 

simple art of growing whea/a ignorance of good practice in the 

that the profits realized by the fuw" 1^’ forgotter 

obtained from the heevx- . ’^^fcrs are do less than those 
true thatover a perlnf “^rt ie probably 

™“H be in fa” 1 c fr " 

practice. ’^^^^'"^fors and well designed (?o-/asl^ 

up8tan«4“™X wAtv or'n 8™'^ »“ 

tbeir out-turns, but they will lot'bt'**’ 

thcit actual attaimnentl »nl , ^ ™«<>ur»g«i to do so by belittling 

station out-tmms wihli e before them high agricultural 

P^’ohibit them frl d^ffi-lties that 

from attaining: these yields. 



THE INFLUENCE OF THE WEATHER ON THE 
YIELD OP AVHEAT. 


BY' 

ALBERT HOWARD, CJ.E,, M.A., 
Imperial Economic Botanist, I'nsa. 


1. Introduction. 

That a general connection exists between the weather and 
the yield of crops is well known. This is referred to every 7®^’ 
when the annual accounts of the Indian Empire come up for 
discussion. On these occasions, the Finance Member of Council often 
says that the Budget is little more than a gamble in rain. Some- 
times, however, the matter is gone into in greater detail and attempts 
are made to treat the subject from the statistical standpoint and 
to apply mathematics thereto. The results obtained can haidl} 
be said to be convincing. Apart from the scepticism with whic i 
many people regard attempts to prove a case by means of numbers, 
a little consideration shows that the subject is oire to which, in the 
present state of knowledge, a mathematical treatment can hard } 
with confidence be applied. 

The various meteorological factors like rainfall which are 
included in the weather are definite things and can be measured 
with reasonable accuracy both as regards amount and distribirtron. 
A wheat crop, on the other hand, cannot be treated in qmte the 
same w^ay. It is an assemblage of living machines which, by means 
of their * chlorophyll coi-puscles, are able to utilize the energf ot 
sunlight in building up complex food substances from simpler 



is n.i&o an orderly development from the seedling stage to the mature 
crop and, during the whole growth period, the plants are competing 
with each other and are reacting to the various growth conditions— 
moisture, temperature, the supply of oxygen and mineral food 
materials in the soil, and the degree of moisture and movement 
in the atmosphere. Not only does the crop react to its surrmuidings 
but also the extent of this reaction depends on the stage of develop- 
ment reached. In addition, the various growth factors influence 
each other to a marked degree. For example, the rainfall not only 
affects the crop directly but also indirectly by altering the temper- 
ature of the air and of the soil, the atmospheric humidity 
and often the gaseous interchange between the soil and the air. 
Before we can even apply statistical methods to the connection 
between yield and a single weather factor such as rainfall, it is 
clear we must have some means of weighting the figures with reason- 
able accuracy. The effect of rainfall will vary with its amount, 
with its distribution, with the stage of development of the crop and 
with the character of the preceding monsoon. It will also 
influence, according to circumstances, the other growth factors such as 
temperature, soil aeration, humidity and air movement. As no two 
seasons in India are ever alike, it is obvious that we are dealing 
with too many mutually interacting variables to be able to define 
in mathematical terms the effect of any particular fall of rain. 
When we are dealing with the general effect of the weather as a 
whole on yield, the difficulties naturally increase with the increase 
in the number of factors. The most important matter connected 
with a wheat crop is naturally the yield of grain. This is the 
resultant of all the conditions of growth of which the w^eather is 
only one. It is clearly the merest speculation to attempt to deal 
statistically with the efiect of any one factor on the system as a 
whole and it would appear that the subject from its nature 
is one to which mathematical treatment cannot possibly be 
applied. 

There is, however, an alternative method of dealing with such 
questions. The growing of a wheat crop is after all a matter of 
applied physiology. The choice of soil, the preliminary cultivation 
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and the supply of air and water to the soil can best be looked upon 
as improvements in the conditions of growth, all of which are greatly 
modified by the weather. 

During the last eleven years, the writer has obtained a 
considerable amount of practical experience in the cultivation of wheat 
and of the effect of the various conditions of growth, including 
the weather, on the yield. In addition to the rainfall, the soil 
temperature appears to be a most important factor while the aeration 
of the soil seems to affect the plant more than anything else. The 
results of numerous observations on these questions are dealt with 
in the present paper. 


2. The Conditions of Growth op a Wheat Crop. 

The soil conditions under which wheat thrives best have been 
.mown to agriculturists since remote antiquity and are referred to 
n the writings of such Roman authors as Cato and Varro. Modern 
nvestigations have naturally added to the knowledge possessed 
)y the ancients but the cardinal importance of thorough cultiva- 
tion for wheat and a soil of the proper texture and content of organic 
matter have been known and acted upon since the dawn of history. 
Provided the soil admits of copious root development and is fairly 
retentive of moisture, the amount of rainfall or irrigation water 
necessary for wheat is not considerable. A fair crop can be ripened 
with remarkably little moisture. Good soil eeration, by means of 
which the soil organisms and the roots of the wheat plant can obtain 
abundant oxygen and, at the same time, get rid of the carbon 
dioxide produced in the soil is quite as important as the water 
supply. Particularly is this the case during the ripening period 
when any interference with the aeration of the soil prevents matu- 
ration and also tends to induce rust attacks. The temperature 
of the soil is another important growth factor. MTieat, as is well 
known, is a crop of the temperate regions and is not cultivated in 
the hottest areas of the globe. In semi-tropical countries like 
India, it is only grown in the cold season and experience proves 
that the sowing time of wheat is largely regulated by the soil 
temperature. 




3. iHE IKPLUBITCE OF EaESTFALL AND TeMPEBATURE 
ON Growth. 

EcimfaU. The climatic factors which have the greatest effect on 
the jheld of wheat in India are unquestionably the amount and distri- 
bution of the rainfall. Within limits, the distribution of the rain 
is more important than its amount. Provided the subsoil is fairly 
moist, late September and early October rains are the most significant 
as they not only supply moisture for the final preparations and 
for germination but also cool the seed-bed sufficiently for the young 
crop to thrive. On the other hand, a heavy monsoon ending in 
late August or early September which is not followed by the sowino- 
rains is generally unfavourable for wheat in alluvial tracts like Bihar 
and Oudh, and in black soil areas like Bundelkhand and the Central 
Provmces. In the former case in such seasons, the soil is almost 
certain to be on the warnTHide-at-sowing_^e, while in the latter 
there may be insuffieieirt surface moisture for germination. 

After sowing is completed, . the first rains, known as the 
Christmas rains, generally fall towards the end of December or during 
January. These are, on the whole, light and well-distributed and'’ 
as IS well known, originate from depressions which pass over India 
from the direction of Persia and Mesopotamia. It is rare for rain 
to fall during November and early December. The Christmas 
rams are exceedingly beneficial to the wheat crop. They not only 
moisten the soil but check any tendency for the ground to get too 
warm. Generally speaking, they serve definitely to establish the 
cold weather which is so important for the well-being of crops 
These winter rams, however, are often delayed and may not appear 
till late m Pebruary or even in March when their influence on the 
yie o he wheat crop is small and may even be distinctly harmful 
particularly when heavy fall, occur after the wheat it in ear’ 

« too late to ezeroiee 

te tall effect on the growth while the formation of surface oiusts 
mterteres with the aeration of the soil and tends to heirin pto 
ducmg those conditions which bring on mt attacks. Liu Ld 
moist wither when the crop is ripe easily set up sprouting in the 
car as the temperature is usnaUy high at this period. Showers 
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during the threshing period cause a little damage from a similar 
cause, but the people are very clever in protecting their grain heaps 
and it is rare to find that the moisture penetrates more than 
an inch or tw^o. In estimating the effect of the rainfall on a 
wheat crop the distribution rather than the total amount is 
important. Late September and early October falls are the most 
valuable of all while early, well-distributed Christmas rains, not 
exceeding two inches in amount, follow next in order. Late rains, 
if heavy and long-continued, are decidedly haimful by preventing 
maturation and by producing rust. A heavy monsoon ceasing early 
leaves the soil and subsoil too hot for rTheat in the warmer w'heat 
tracts of the country. 

Tenvpemtufe. After the distribution of the rainfall, the soil 
temperature is perhaps the next most important meteorological 
factor in the growth of Indian wheat. If sown too early before the 
soil and subsoil have cooled down sufficiently, the wheat seedlings 
wither and are eaten up by white ants (Termites). ‘ When sown 
at the proper time, liow'ever, wdren the soil and subsoil have cooled 
sufficiently, the seedlings thrive and -white ants do not trouble 
the crop. Experience shows that the dying off of the young crop 
is particularly widespread in Bihar and Oudh in years wdren the 
total monsoon rainfall is large, w'hen the rains cease early and wdien 
the sowing rains {hathia) fail. In such seasons, the soil is charged 
with large quantities of w'arm w’'ater and cooling is slowton account 
of the mass of w’-ater involved and the necessity of keeping the soil 
closed down to prevent too much evapoiation. Such soil condi- 
tions oGGiuTed in Biliar in 1914 and again in 1915, and whenever they 
do it is interesting to note that the always sow’- too early and 
often lose their wLeat entirely particularly on the heavier lands 
which hold the most moisture and presumably cool down more 
slowly than the drier, higher-lying fields. The remedy for this 

^ It is an interesting fact that in such cases the wheat ahvays gerratnates well and for a 
few days show8 great promise. This is probably due to the temporary cooling of the surface 
.soil by the evaporation of moisture during the hnal preparation for sowing. As soon, however, 
as the roots reach the warmer subsoil, decay sets in and the seedlings begin to wither. At this 
stage, they offer attractions to white ants which seem to be the conseqiuence rather than the 
ea. use of the damage to wheat at this period, 
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trouble in sucli seasons in North Bihar is to postpon 
end of October and to cool the soil by evaporation 
furrows to remain open to the sun and air for tw 
according to the amount of moisture present. 
there is much less trouble on account of a hot seec 
ants do httle or no damage. ■ 

So far, little has been done m tracing the com 
the temperature of the soil in the plains at so win 
distribution of the rainfall. The subject is being 
the Botanical Section at Pusa aiid the results w'ill ] 
due course. It is fortunate, however, that one seri 
temperatures is orr record which bear on this poiii 
taken by hB. H. M. Leake at Pemberandah during tl 
10th 1903, to March 3rd 1904, and are published i 
account of the research, woTfc -on indig«> c^-rried out a 
dirrirrg 1903 and 1904 by Messrs. Bloxam and Leake, 
vations were made thrice daily at 8 am., 1 or 2 p.m. 
The spot selected was the middle of an exposed arej 
land which was kept free from weeds. The weekly av 
tures at a depth of form inches at mid-day (1 to 2 p.m 
the followirrg table in which the rainfall is also recc 


0-6 

2*6 Includinjy 1*6 inches 
on Oct. 6th. 

0-S 
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It will be observed tliafc tliere is a rapid fall iii tlie rveekly 
averages after October 20tb. aad that during the succeeding fortnight 
the temperature fell more than five degi'ees. The daily temperatures 
(at a depth of 4 inches and at 1 or 2 p.m.) during this period are 
given in Table II. 

Table 11. 

Daily temjoeratwe readings at Pemhenmdali after the solving fains. 


Date 

Temperature (Centigrade) 

■ . 

Oct. .10 

29-0 


17 

28-7 


18 

<J8 


19 

26 

All readings taken at 

20 

21 

26 ■ 

26 

4'' at 1 to 2 P.,M, 

22 

26 


23 

25 


24 

•n-T 

i ■ 

25 

•2-D.5 ■ 


, 20 , , , , 24*5. 


27 

28 

24 

23*5 

f 

29 ; 

30 

23 : 

23 


■•■■31. ■ : 

22 


Kov. 1 ! 



2 ' 

23’5 



22*5 : 

1 ■ 

L 


The fall in temperature from the middle to the end of October 
is fairly continuous and amounts to 7°‘5 C. 

Wheat sown in such a season on October 16th would probably 
have died out while sowings made during the last week of the month 
would have developed rapidly without a check. In such years 
when the hatMa is received, there is often a marked change in the 
character of the weather about October 20th, the air feels fresher 
and westerly breezes set in. When these have been blowing for a 
week or so and the cold season appears to be well established, vdxeat 
can be sown without risk. The subject, however, needs more 
detailed study and the wind velocity, wind direction as well as 
the humidity of the air* should be recorded. The temperature 
observations on low-lying fields containing much moisture should 
also be compared with those simultaneously obtained on high- 
l}’ing, lighter and drier land. These meteorological observations 
should then be correlated with the extent of root-development and 
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with tlie general above-ground growth of the wheat crop. It ig 
certain that, when the seed-bed remains on the warm side, the root- 
development is poor and the plants begin to shoot prematurely. 
This tendency is perhaps even more pronounced in the case of sarson 
{Bmssica cam][)estns) and yellow flowered tobacco {Nicotiana mslica) 
than in the case of wheat. Either of these two crops could be 
usedas lmng thermometers whose indications would supplement 
those of the ordinary instrument. 


4. Some Practical Applications. 

There are at least two directions in which the ideas in this paper 
can be made use of for practical ends. One relates to the duty of 
irrigation water in the warmer wheat tracts of India and the other 
to the improvement of crop forecasts. 


Irrigation. 


The provision of ln5istet»4©S' crops is oonsid 

.fill 


to be the object of all schemes of irrigation. It is more than probable, 
however, that artificial watering serves another purpose in the ease 
of rabi crops, namely, the cooling of the soil to enable vigorous 
root-development to take place. This being so, the possibilities 
of the extended use of irrigation u'ater in tracts like South Bihar 
the Central Provinces and Bundellrhand ought to be re-considered' 
It might pay to construct tanks (reservoirs) in these areas solely 
for the purpose of watering land once in October prior to sowin<^ 
This irrigation would cool the land, would give plenty of moisture 
or germination which, under judicious management, would carry 
the crop through to harvest. In the case of well irrigation in 
certain parts of Oudh, there appears to be, on the stiffer soils, an 

opening tor wheat growing with a single watering applied in Novem- 
ber followed by the sowing of a rapidly maturing wheat like Pusa 4. 

Crop Forecasts. Although the methods adopted in the 
preparation of crop forecasts in India are a great advance on those 
ple^aously in use, nevertheless the application of physiological ideas 
M^uld lead to a still higher degree of accuracjn L framing the 

Wefb r"'’ -^ter the midcUe of 

feetiL^oft/^ T October and the 

dnection of the wind in the Gangetic plain should receive particular 



atteiitioii. The root-development and the foundation, as it were, 
of the crop depend on these factors. In the second forecast, the 
distribution of the winter rains and the general air teinperatures 
during December and January are significant. Light, well-distri- 
buted rainfall, low temperatures and clear, bright weather during 
the vegetative period are the factors on which the future peld 
depends. Long spells of abnormal hot weather diuing this phase 
or very heavy rains are sure to be liarmful. In the final forecast, 
two things are important — the rainfall and temperature during 
the ripening period and the manner in which the ears ripen. 
Anything more than the lightest rainfall dining the period of matura- 
tion is harmful and temperatures aboi'C the average are inimical 
to a high yield. The appearance of the ears from the time the 
grain is half ripe till the harvest is perhaps more important than 
any other indication in estimating the final yield. For a full crop 
there is a characteristic development in the shape of the spikelets 
and in the colour of the straw and ears which cannot be mistaken. 
When half ripe, the spikelets bulge considerably due to the swelling 
of the middle grain and the ear assumes an uneven, turgid condition. 
The straw and chaff have a bright healthy appearance which is 
continued till the crop is ripe. The contrast between this condition 
and the look of a low-yielding crop is very marked. In the latter 
case, the ears remain narrow, the sjiikelets are reguku-, the ears 
and straw appear lifeless and the full colour of the chaff is not 
developed. The range between these two conditions is, of course, 
great and amounts to at least five maunds an acre. In the United 
Provinces in 1915, when the conditions for rijieunig were exceedingly 
unfavourable and the forecasts of outturn proiod to be optimistic, 
the yield would have been reduced by five maunds to the acre had 
the appearance of the ripening ears been taken into account. The 
191(5 crops in parts of Bihar, oir the other hand, sliould have been 
increased an equal amount. A ripening factor, which can best 
be judged by the officers of the Agricultural Department and which 
need only be determined in each of the chief wheat-growing tracts 
of a Province would be most useful in correcting the ordinary esti- 
mates of area and yield sent in by the Eevenue authorities. 


SUGARCANE CULTIVATION IN NON-TROPICAL 
PARTS OP INDIA. 


BY 


WYNNE SAYER, B.A., 

Assistant to the Agricultural Adviser to the Government oj India. 

^ ^ Wb are led to write tMs article in response to the following 

criticism published in Commerce cf Calcutta, dated 4th May, 1916 : 

The wonderful progress made in sugar-beet cultivation in 
Europe and cane cultivation iH=il3Wa§rJ4a«E^^ Cuba, and. 

Louisiana, show what science, higher education, and common sense 
can_ do for an industry. We in India are still waiting for the 
Agricultural Department to show us if any possible advantage can be 
derived^ from the experimental work carried on by the officials in 
their efiort to solve what seems to be an almost hopeless task. The 
possibility of improving sugarcane cultivation in Bombay, the 
Central Provinces, Bengal, Assam, and South India we realize : but 
whatthe Agricultural Department expects to do for cane in Bihar, 
the IJmted Provinces, and the Punjab is beyond our comprehension. 
We are led to these reflections because we recognize the scope for 
improving cane grovvn within the sugar belt and we therefore see 
no necessity for the department to waste their energy on this culti- 
vation m the Umted Provinces and the Punjab, where cane cannot 
e grown satisfactorily owing to adverse chmatic and soil conditions. 
That the climate in the United Provinces and the Punjab is not 
smtabie to sugarcane is a recognized fact ; and consequently, we 
cannot include these in the sugar belt of India. Parts of Bengal, 
Assam the Central Provinces, Bombay, and Madras are within the 
sugar belt we know ; that the soil and climate in Bihar is not suitable 
or cane we also know. Why does the Agricultural Department 
then employ time and labour on reseamh work for "^securing 
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(K»]d-resisting canes with early maturing tendencies, vvlien there is an 
ample scope for expansion and improvement in provinces within the 
sugar belt ? tythough plants can to a certain extent adc-pt 
themseh'es and be domesticated outside their climatic belt the fact 
remains that their cultivation never really becomes a oommercia 
success, but will always remain an uncertain proposition. With 
sugarcane this has been borne out time and again and for additional 
proof we need only compare the yield olhained in the provinces of 
India such as Bombay, the Central Provinces, and Bengal gainst 
Bihar and the United Provinces. In Queensland the cane is grown 
with uncertain prospects as far south as Xambour, GO miles north 
of Brisbane. Cane is grown to a small extent in New Soutli 'Wales 
but net successfully. In tJie Southern States of the United States 
of America cane has been and still is grown on a small scale as far 
north as Georgia, Blississippi and Texas. In the last State tliey 
even tried to grow cane in the ‘ Pan Handle ’ of Texas ; but these 
attempts have not been successful and yet people persist in its 
cultivation. We could cpiote a number of other countries where 
certain climatic and soil conditions have created crop belts, all 
attempts to improve the types of so-called domesticated crops 
having failed. These matters could possibly be settled with adequate 
research work, but it takes a high order of ability and time and money' 
to accomplish anything in this direction, and when the woi-k is 
completed by the department private resources to carry tlie scheme 
further on industrial lines will be necessary. In order that India 
should become independent of Java sugar the sooner the 
Agricxiltural Department turns its attention to the expansion and 
improvement of cane cultivation in areas within the strgar Irelt, the 
greater the possibilities for India to arrive at the necessary state 
of independence from foreign imports.” 

On this the International Sugar Journal, June 191G, writes 
as under : — 

“ Indian Sugarcane Cuhivation. A Calcutta contemporary. 
Commerce, takes occasion to criticize the Department of Agriculture 
of India for its policy in devoting its energy to experimental cane 
work in those provinces of India which it declares are outside the 
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tiuoar lieir and tlierefore are quite unsuitable for sugarcane culti- 
vation. These provinces are Bihar, the Unite:! Provinces, and 
the Punjab, and it seems to be concluded in competent circles in 
India that in them cane cannot be grown satisfactorily owing to 
adverse climatic and soil conditions. It is therefore asked why 
tlie Agilcultural Department should employ time and labour on 
research work for seeming cold-resisting canes with early maturing 
tendencies, wlien there is ample scope for expansion and improve- 
ment in provinces within the sugar belt, such as in Bombay, 
the Central Provinces, Bengal, Assam, and South India ? Our 
contemporary’ in fact states that they in India are still waiting for the 
Agficultural Department to show them if any’’ possible advantage can 
be derived from such a hopeless policy ; and it stiengthens its criti- 
cism by pointing out that, although plants can to a certain extent 
adapt theniseh'es and be domesticated outside their plimatio belt, 
the fact remains that their cultivation there never really becomes' 
a commercial success, but will always remain an uncertain propo- 
sition. It is possible that the authorities will reply that they have 
introduced the experiments where they have found that the native 
population was accustomed to cane cultivation and will take more 
or less kindly tu schemes of amehoration. But it is a fundamental 
■necessity that the soil and climate should be suited to the plant, and 
if, as Commei’ce claims, the soil and climate of the cited provinces 
are not suitable, then it does indeed seem a pity to waste time 
and money on experiments which will certainly not produce any 
commercial success or assist materially in making India more 
independent of the supplies of Java sugar. Better concentrate 
attention and energy on lands within the recognized sugar belt. 
But we should like to have the official explanation of the 
policy thus criticized.’' 

On reading these, the first idea that strikes us is that the writer 
of the article in Commerce has completely lost sight of the main 
point in connection with the Indian sugar industry that the problem 
in India is a dual one. The w'ord sugar does not solely refer to the 
refined article which is an obsession firmly fixed in the minds of so 
many. There are two methods of utilizing the sugarcane when 
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crushed, namely, /I the production of gur for eating and B the 
production of refined sugar either (i) direct from the cane, or (ii) 
ixomguT. India’s production of sugar (mostly raw sugar) excluding 
that in Native States is close on 3 million tons of which about 16,000 
tons only are exported, the rest is all consumed in the country. Over 
and above this she has to import over 800,000 tons of refined sugar 
mostly from Java and Maiuitius to meet the coiitinually expanding 
demand fox this kind of sugar. She is therefore far and away the 
greatest producer and consumer of sugar (raw) in the world, and I 
would ask what country can possibly supply her with such an 
enormous quantity. Now the points to be borne in mind are (1) 
that the vast majority of the Indian population prefer gu-r which is 
as nutritious as sugar, or rather more so, and (2) that gwr also enters 
into many Indian food preparations and there is no likelihood of the 
demand for gur falling off in the near future. On the contrary, 
the increase in wages and the rise in the price of agricultural produce 
have enabled certain classes of the labouring and agricultural 
population to increase their consumption of this commodity. Again, 
as none of the other sugar-producing countries produce gur it must 
be manufactured within the country itself, for it would not pay to 
produce it abroad. Tiiese being the peculiar conditions we can 
now proceed to examine liow far the tropical parts of India, which 
are more suited to cane growing, can meet this huge demand. If 
we refer to the total area under cane in India, we find that about 90 
]ier cent, of the acreage is in Northern and North-Eastern India, i.e., 
United Provinces, Punjab, Bihar, Bengal, and Assam. Not more than 
10 per cent, is in Peninsular India or what may be called the sugar 
belt. It will thus at once be seen that Bombay, Madras, and the 
Central Provinces cannot possibly supply the total quantity of gur 
required by India. Doubtless it may be asked why not, if there is a 
market and the land is suitable for cane ? But there are these restric- 
tions. Extension of cane cultivation in these parts is limited by the 
supply of water, the competition of paddy and such other food crops, 
and, what is so frequently lost sight of in improving and increasing 
areas under a particular crop, the economic balance which must 
be kept lex'cl ; for unless the price of food is to rise in the district, 
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tile nuio between food and money crops must be kept in that state 
of balance, which will keep food at its lowest and yet allow the 
district to grow the greatest amount of money crops available, and 
it will generally be found that the district has calculated this to 
a nicety. Canal irrigation is very limited in Peninsular India and 
irrigation from wells has to be resorted to. This is an uncertain 
and costly method, and so there is no great extension of area to be 
looked for in these parts save where new canals are opened. This 
fact has led districts out of the sugar belt to grow their own cane, 
for the limiting cf the area in the sugar belt would have the effect 
of forcing up the price of sugar if the demand was gi'eat from all 
other parts of India. 

Another I'eason for their cultivation out of the belt is that 
cane as a commercial crop is more paying than rice, wheat, or cotton, 
always provided the necesgar.^xIah Qur and wa ter ara avajhLblft and 
that the cultivator and his family do most of the labour. The 



following average values of crops in India will make this point clear. 

•• •• •• .. .. Es. 145 per acre, 

biigaroane . . •* • • • • Rs. 127 per acre, ■ 

* ■ • ■ • • • • • • S2 per acre. 

Wieafc .. .. .. V. .. Es. 36 per acre. 

Cotton . •• • • •' • • Rs- 32 per acre. 

It will be argued that sugarcane occupies the land for over a 
year w'hile the other crops occupy at most six months. To this 
the reply is that in India cultivation of any crop is taken up after 
the ryot has considered how much labour and cattle po’wer he has 
at hand and which he must keep employed throughout the year. 
The ryot looks to his own immediate necessities first. He therefore 
plants a variety of crops to safeguard himself against ruin resulting 
■from the failure of rains and sugarcane naturally comes high on 
the list which is the result of a long chain of circumstances proved 
and tested by years of experience. India is not a country of capitalist 
farmers with large landed estates. She is a poor country of 
which the backbone is the illiterate peasantry. The holdings are 
uneconomic, being small and scattered. Leaving aside the question 
of expropriation which is unthinkable we have to make the most of 
the existing situation. 


h' It',' ! 
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In Bengal, as shown above, jute is more paying. The date- 
sugar industry in this province is capable of improvement. 8ome 
increase in the area under sugarcane is also possible, but the following 
proverb current in Eastern Bengal rvill indicate the ryot’s ideas about 
this crop. “ Uirless a man has seven sons and twelve grandsons 
he .should not cultivate sugarcane.” We do not therefore think 
there is any prospect of a large extension of area under sugar<,ane 
in Bengal. It is true that in Assam there are possibilities for 
developmen, tespecially in Goalpara and Kamrup and Nowgong, 
but labour in Assam is notoriously deficient and the climate of tlie 
country in the rains is not calculated to stimulate the in.habitant,s 
to any prolonged .physical exertion. Further the waste land 
suitable for cane cultivation has to be reclaimed, new roads 
made, and in some places either labour has to be imported or labour- 
saving machinery, such as steam plougliing tackle, has to be 
introduced. All this spells capital and it is only large capitalistic 
concerns that can do all this. Nothing in the w'a.y of extension 
can be hoped for from the comparatively limited areas under cane 
under the ordinary ryot’s conditions and to hypothecate on such 
a capitalistic basis when clealingv with the ryot is to bring your 
scheme under ridicule. A man who farms on the turn of a rupee 
can’t discern the ultimate money saved by using steam tackle. 

• Turning to Bihar we can confidently say that if there is any 
part in India where the development of white sugar manufacture 
is most proinisiug it is here. Even before the outbreak of war the 
central factories working in Bihar were a financial success. Iir 
some parts of Bihar cane is grown wnthout irrigation. It is true 
that the ont-tiuii per acre of cane is not high but as the cultivation 
charges are in the- same ratio the crop is a paying one. The gur 
produced in Bihar is of inferior quality suitable only for refining 
purposes and hence the cultivators are not averse to selling their 
cane direct to factories. In the opinion of many competent 
authorities practically the whole of North Bihar is suitable for the 
growth of caue. 

The heavy crops of cane on the Pusa farm where the soil is by 
no means of the most favourable type in Bihar for the growdh of 
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cane but rather the reverse show what can be done by improved 
cultural methods. The late Agricultural Adviser to the Government 
of India was of opinion that by the introduction of an improved 
cane and improved methods of cultivation in Bihar the production 
of sugar per acre could be raised to a very much higher figure than 
it is now, and it is not too much to say that it could be easily doubled. 
And yet the writer of the article in Commerce says the soil is 
unsuitable in Bihar. We wonder where it is possible to find better, 
more fertile, and more easily cultivated soil than in Indo-Gangetic 
alluvium. Its fertility is probably largely due to its water-holding 
capacity. A crop can exist in it through the hot weather when it 
would fail in most soils. It is true that the advent of severe cold 
in November affects the growth of cane and also that the crop is not 
so heav}’ as in Java, but this is not so great an evil as to put sugarcane 
clean out of court. We adnfit that in Northern India Jhip reed-like 
canes are grown. Though the sucrose^^confenFTs not very low they 
have a high proportion of fibre and consequently yield less juice to 
the mill in single crushing. In other sugar-producing countries 
thick canes are the rule, giving from 30— 40 tons per acre under liberal 
manurial and cultural treatment. Here the crop does not receive 
that same amount of attention, and as regards manuring it may 
almost be said that this nitrogen-loving crop practically goes without 
it in Northern India. It should, however, be remembered that in 
Northern India excluding Punjab the average out-turn per acre is 
never below 15 tons of cane, and the cost of cultivation, etc., does 
not exceed Es. 70 as the ryot supplies his own labour and cattle 
power. The crop is therefore a paying one for him. In favoured 
localities in Northern India people grow poimda, canes and they are 
more profitable, but as a rule they require greater care in cultivation, 
liberal manuring, and are more liable to disease and also to attacks 
from jackals, etc., and hence the cultivator who has probably 
experienced ail these set-backs plants thin canes and plays for 
safety. 

Coming specially to the United Provinces which have about 
1,300,000 acres under cane it is necessary to emphasize what 
Mr, Moreland has already pointed out that this crop ensures regular 
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employment to a large number of labourers at a time when other 
work is hard to find, and given a good season it enables the 
cultivator to pay his rent and put something by, or give his family 
and friends a treat. Further it is the stand-by of the hard-working 
man, calling for just as much labour as he can put into it, and there 
is perliaps no other crop which rewards skill and labour to the same 
degree. Any decline in the cultivation of this crop which usually 
occupies the superior land should therefore result in the lowering 
of the standard of agriculture in these provinces ; on the contrary, a 
reasonable extension is eminently desirable in the general interest 
of the community. After a succession of good years the cane area 
increases by as much as a quarter of a million acres, and after bad 
seasons it falls ])ack as much as half a million acies. The area 
under cane appears to be governed by probable prices and by the 
economic position of the cultivating classes for the time being, i.e., 
possession or lack of irecessary capital. In short, it acts as a financial 
barometer of considerable accuracy and delicacy. 

It w'ili thus be seen that this crop is of vital importance to the 
United Provinces. Bengal has its jute as a paying crop, Bihar its 
indigo or tobacco, but the United Provinces have nothing between 
cane and far less remunerative crops. It is therefore not a question 
of a few central factories or a small class of consumers, but affects 
tbe welfare of a very large part of the rural population. And as at 
the outside only -l-th of the total production of the United Proviirces 
is converted into sugar it cannot be said that the cultivators 
are losing over this crop. In fact those parts of the Uiuted 
Provinces like the Meerut Division which export ffur show an increase 
in cane cultivation. It is only parts like Rohilkhand which used 
to export a large quantity of couzitry' refined sugar that have felt 
the competition of the foreign product and shown a decrease in the 
area under cane. It may be argued that this extensive cultivation 
of cane in the United Provinces is due to irrigation facilities. We 
admit that facilities for cheap irrigation have been greater in the 
United Provmces than in other parts, but so long as no equally 
paying crop can be substituted the ryots are wise in cultivating 
cane and the Agricuitui'al Department equally so in trying to 
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ascertain wlietlier it can help the rvots in increasing their yield of 
stri]3ped cane per acre or in improving their methods of 
manufacture. In fact, while the cultivators hardly get more than 
15 tons of cane per acre, on Experiment Stations 22 to 25 tons of 
sugarcane of a purity of 85 have been obtained. This variation in 
out-turns indicates vast possibilities of improvement. Already 
Mr. Clarke has got a type of cane J. 33 which is far better than any 
(lesi variety at present grown by the ryots. Not only is there no 
question of the crop being given up in the United Provinces, but there 
is a possibility of extended area coming under cane as the re.sult 
of gradual extiirction of poppy cultivation. 

The Punjab has nearly 15 per cent, of the total area under 
cane in India. With the increasing popularity of wheat and cotton 
, in this province, there is no substantial increase in the area under 

I cane, taking the province as a w'hole. MTrile there is a slight 

I ■ tendency to decrease of ^a" ' "iH ' TTl'S Oidei' dis triSt s some expaiiSioirf* 

^ has taken place in the new canal colonies, and if it were not for the 

scarcity of labour and of manure the increase would probably have 
been greater. It is true that the climate of Punjab is a very severe 
one in winter and tests the hardihood and vitality of plants to the 
utmost, and it is especially trying to sugarcane ; still in districts 
•with a fairly plentiful and secure supply of water in some form or other 
its cultivation is relatively important. The question may naturally 
be a.sked why this should be so ? We have already explained the 
general conditions which induce the ryots to take up the cultiva- 
tion of this crop. The province is not able to meet its own demand 
of f/ur fully, and as it is far removed from the sea-coast foreign 
sugar has to stand heavy freight charges which acts as some sort of 
protection. Though the out-turns are low the cultivators will not 
give up the crop so long as it is paying to them. The ryot is not 
a capitalist or a specialist with a large capital on hand anxicus to 
increase his profits every year. He is satisfied if a crop provides 
labour for himself or his family aU the year round and leaves some 
net profit. 

: We think we have written enough to show that in the rural 

■ economy of Northern India this crop plays a very important part, 
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;iiul Iienoe tlie Agrieiiltural .Department is bound to study the er<»p 
with, a view to suggesting iinproAmments. As Dr. .Barber, the 
Government Sugarcane Expert, lias pointed out we want better, riclier 
Ccines with larger out-turn in tire field, greater resistance to disease, 
and yet adaptable to the method, s o.f cultivation ado])ted by the 
cultiAGitor. Improvement in tJio last particular will only be likely 
to come if the variety of cane jn-ovided is more responsive to iurensiA’c 
cultiA’^ation. Altliough. one or other of the thick tropical canes 
have been a success on almost every Government farm where tJrey 
liaA'e been tried there is n.o doubt that as a whole tropical canes 
are not suite:d eitlier to the northern tract or the ryot’s method of 
cultiAAation in vogue there. The tropical thick canes needing good, 
cultivation and heavy mamning are often useless to him for simple 
lack of tire means to grow them properly. What is needed is a 
hardier type of cane capable of holding its own with the canes grown 
under field conditions in Northern India. Such types are not 
usually aA’ailable among the canes grown in tropical countries, and 
the only way to get them is to produce them ourselves. No 
particular variety will suit all parts of the vast area of the Indo- 
Gangetio plain. A series of seedlings must therefore be evolved, 
each one .specially fitted for the particular region where it is intended 
to replace the local kind. There seems only one way in wliicli this 
can be attempted. In eacli case the best local kind accustomed for 
centuries to its peculiarities of climate and treatment should be 
selected out and crossed with the richer southern varieties so as to 
combine its resistant properties with the imported richness and bulk. 
The work is thus complicated in that a series of separate problems 
have to be solved and a separate series of seedlings evolved for 
each geographical region. 

To conclude ; .It is clear from the above that so long as India 
requires gur in large quantities and refined sugar only in compara- 
tively smaller ones we are not justified in saying that the crop has 
no right to exist in non-tropioal parts. It is only these parts that 
are able to supply the enormous demand for this commodity, and 
as cane cultivation is profitable to the ryots in these districts as it 
stands, it is the legitimate function of the Departments of 






AQRIOOLTURAL JOURNAL OF INDIA 


Agriculture to lustitute expenmentfe witli a view to find out whether 
any better varieties can be substituted, c r whether any improvements 
in the cultivator’s methods of cultivation and giir manufacture are 
possible, and this opens a wide field for study. While the question 
of cjiir is receiving attention the problem of white sugfu' manufacture 
is not being lost sight of. In the Gorakhpur Division of the United 
Provinces and in Bihar where sugarcane cultivation is concentrated 
new central factories are springing np. We do not think it necessary 
to go over the beaten ground and say what experiments have already 
been made and what improvements effected in this industry in 
India. It will suffice if we refer the readers to the article on “ Indian 
Sugar Industry ”, published in the AgricuUnml Journal of I nd-ia, 
January 191G, which gives a. useful summary of the present position. 

To sum up the case in a nut-shell it is this. Cane is grown 
outside tlie sugar belt for very good reasons — ^leasons which have 
stood the test of years and so are entitled to every respect, and while 
a crop continues to pay (for there are precious few unpaying items 
on the ryots’ programme) occupies a considerable acreage and 
supplies a demand, it is not possible to pass it by. It forms a 
radical part of the district economy, and unless you have another crop 
equally useful and paying to replace it by, it behoves you to do your 
best to improve the existing state of tilings. To fold yoiu- hands and 
say JaicMi 'parwah naJiin the crop is outside its proper “ area,” and to 
split hairs of that kind is to prove the Department completely out of 
sympathy with the ryots’ present wants. No ; until it is possible, 
and I do not think it will ever be so, to replace the cane crop by 
an effective substitute and to supply the demand for gur from other 
parts--two jobs which will not be done in this century, if ever, it is 
up to the Agricultural Departments to endeavour to improve the 
present cane crop. A definite result accomplished now will repay 
iteelf a thousand times over in the confidence which it inspires in 
the ryots for the future. The proverb of “ the horse that starved 
while the grass was growing ” is all too true. The ryot wants help 
now and help that will improve his present state, and a long list of 
theories may do on paper but are pretty useless for immediate practice. 
We shall welcome Qommreis reply and our columns are open to it. 



THE CLASSIFICATION OF INDIGENOUS INDIAN 

CANES. 


C. A. BARBER, Sc.D. (Cantab.), 
Gocernment Sugarcane Exi/ert, Madras. 


Durinr tlxe past two years it has been found impossible to 
proceed with the classification of Indian canes, commenced in the 
Memoir ^ describing the varieties collectecl at the Gurdaspur Farm 
in the Punjab. This been due to the urgent need for system- 
atizing the seedling work and placing it on a definite basis. The 
collection of varieties has, however, proceeded during visits to various 
parts of India and, although the collection is far from complete, 
a fairly representative series has been got together. The numbers 
of plots in the cane-breeding station devoted to varieties at present 
consist of thick (PoiDid't and introduced) canes 120, thin (Indian) 
canes 11:2. At each planting season it has been attempted to place 
the latter plotA together in groups of obvious systematic connection. 
Tliis has been fairly easy with the main classes, Blnngo, Pansahi, 
Nargori, and, to srme extent, with Scmtlm, but, besides these, 
there has accumulated a large number of unclassified forms. Among 
the latter, it is natural that special attention has been attracted to 
the two large indigerous cane varieties of South India, Chmi and 
NddMfl, for from them a number of seedlings have been obtained. 
During the present cropping season (1916) an attempt has been 
made to deal with the unclassified series and, although the work was 
necessarily incomplete and rather hurried, results of considerable 
interest liave already been obtained. It has been demonstrated, 


* Barber, C. A. Btu<lies in Indian Siigarcanes, 3Slo. Memoirs^ department of Agritni 
m India f Botanical Series > voL VII, no- 1. 
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CLASSIFICATION OF INDIGENOUS INDIAN CANES 

Hemja, Bliikanpore, Saboiu*. 

Buxaria, Sabour. • 

Burli, Ottur. 

Kuswar, Ottur, Partabgarb, Aligarh. 
Lewari, Sabour. 

Poraya, Sabour. 

Matiia, Aligarh, Shahjahanpur. 

Matna XJkh, Cawnpore. 

Rheora, Sabour. 

Reori, Partabgarb. 

Khatuia, Aligarh. 

Agoule 1, Shahjahanpur. 

Katara, Barah, Partabgarb. 

Ramgol, Partabgarb. 

Sarauti, Partabgarb. 

Pararia, Aligarh, Shahjahanpur. 
Matanvar, Partabgarb. 

White Pararia, Shahjahanpur. 

Dark Pindaria, Shahjahanpur. 

Kharwi, Shahjahanpur. 

Patarki Mungo (Partabgarb), Gurdasf'ur 
Matki Mungo, Ottur. 

{2) SaretJia group. 

Ivatha, Gurdaspur. 

Lalri, Panipet. 

Kansar, Gurdaspur. 

Chin, Partabgarb, Aligarh. 

Chunnee, Sliahjahanpur. 

Mesangen, Jullundur. 

Saretha, Partabgarb, Jubbulpore. 

Dhaur Saretha, Aligarh. 

Chynia, Barah. 

Baraukha Ukh, Cawnpore. 

Jaganathia, Barah. 

Ganda Cheni, Mysore. 

Khali, Sabour, Jubbulpore. 
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Hullu'Kabbii, Hagari. (Beliary District). 
Raksi, Sbahjabanpur. 

Burra Chunnee, Sbahjabanpur. 

Ramui, Sbahjabanpur. 

(3) Sunnabile group. 

Dbaulu of _ Gurdaspur, Gurdaspur. 

Teru, Gurdaspur, Harchowal. 

Ekar, Jullundur. 

Dbor, Jubbulpore. 

Hotte Cbeni, Mysore. 

Rakbra, Partabgarb, Shabjabanpur. 
Kagbze, Aligarh. 

Sunnabile (Bombay), Jubbulpore. 
Kbadya, Manjri. 

Bansi (Bombay), Nagpur. 

Putli Kbajee (Assam ?), Ottur. 

Bansa, Sabour. ^ ^ 

Ketari, Sabour. 

Mojorah, Assam. 

Naanal, Tanjore. 

(4) Pa)^sa/^^ group. 

Ketari, Sabour. 

Mertbi, Aligarh. 

Dikcban, Partabgarb. 

Sanachi (Dumraon), Gurdaspur. 

Yuba (Natal), Pusa. 

Chynia, Sabour. 

Kahu, Gurdaspur. 

Lata, Sabour. 

Maneria, Sabour. 

Pansabi, Sabour. 

Sada Kbajee (Assam ?), Ottur. 

Bbaranga, Sbahjabanpur. 

(5) Nargori group. 

Nargori, Sabour. 

Kewali, Sabour. 


btt:- ' 
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CLASSIFICATION Of INDIGENOUS INDIAN CANES OIO 

BarauMia, Sabour,“PDrsa, Shalijalianpiir. 

Ketari, Sabour. 

Cbynia, Sabour. 

Sararoo, Jubbulpore. 

Manga, Shall] alianpur, 

Agoule 2, Shaliiahanpur. 

Kalari, Nagpur. 

Katai, Sindewahi. 

Mungo (sic), Shahiahaiipur, 

Newra, Shahjahaiipur. 

(6) Unclassified at present. 

Bodi, Giirdaspur. 

Dhaur, Aligarh, Shaliiahanpur. 

Dhaura of Azimgarh, Gurdaspur. 

Dhaulu of Phillaur, Phillaur. 

Kinar, Aligarh. 

Kanara, Jullundur. • 

Agol (Pilibhit), Partabgarh. 

Khagri, Sabour, Dacca, Raishahi. 

Ikri, Pursa. 

Khelia, Sabour. 

Barhai (Jubbulpore), Giirdaspur. 

Barahi, Jubbulpore. 

Barokha, Slialijahaiipur. 

Shakarchynia, Sabour. 

Betakali (Duniraon), Giirdaspur. 

Kalkya, Manjri. 

Manv of these varieties have at present been msuificiently 
studied, being only recently received, fhcie aie ceifi.in 
resemblances among the unclassified canes, which muj' be of use in 
the framing of new classes or obtaining eonnectmg inks betv een 

those already instituted. Thus there ’ 

Khelia, and AAui^ri are closely connected, while Bach, BclaMu and 
Dhaulu of Phillaur seem to be transitional stages between the 
Smmahile and Munx/o gi’oups. The position of otliers is not ye^ 
very clearly defined. Thus Patarki Mimgo resembles Bodi and 
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Maiki Mungo reminds of Katha, altlioiigh boti have been included 
in the Mungo poup, and so on. But, in the main, the classes shovv 
true systematic connection and, in many cases, different names 

probably refer to the same cane growing in different parts of the 

country. The localities mentioned do not always indicate the true 
places where the canes are grown, as most of the varieties have 
been received from Government farms where collections have been 
established for the comparison of different forms. Any information 
which will help to fix the true vernacular names and the exact range 
of any variety as cultivated will be of special value. 

It IS to be noted that the lists given above do not include many 
welHcnown Indian names. Besides obviously Pounda canes, such 
as Pwidia, ShamsJiara, SaJiaranpuri, Poovan, etc., there are such 
others as Kagla, Vendcmiuhlii, Magh, Dahlsunder, Yerm, about which 
some doubt may exist, and the line is sometimes very hard to draw. 
But the principle has been adopted of excluding all canes about 
which there is any doubt, and it is quite possible that further study 
may cause the introduction of some of the thicker canes into the 
indigenous series, as has recently been the case with Mojo-mh, Sadcr 
Kliujee, and others. Id other ivords, thickness is not the only 
determining character, and the present classification can in no sense 

be considered the last word in the matter. ■ 


CATTLE POISONING BY JUAR {ANDROPOGON 
SOAGWJi) AND ITSPREYENTION.V 
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0. SOMERS TAYLOR, B.A„ 

Ai/ricnhurcd Chemist to the Govermmnt of Bihar and Orissa, 

AND 

M. N. GHOSH, M.A., 

Assistant Professor of Ghemistnj and Physics, Sahour Agricultural College. 

JuAR is a crop which is principally cultivated for fodder in 
Northern India, and as such the stalks are cut while green, before ^ 
the ears have formed. It is usually sown in the h.ot weatliei before 
the rairrs, and in consequence if the rains do not set in early enough 
the conditions become unfavourable for a good growtli and the 
plants become stunted. Very yorrng plants as well as those which 
have becorrre stuirted, are dangerous to be used as a cattle food, on 
account of their containing a giucoside which, under certain circum- 
stances, breaks up and yields prussic acid which rs a violent poison. 
The poisonous properties of such jiKtr have long been recognized 
and Watt ’ refers to a prevalent but wrong belief among rtie Indian 
cultivators- that the poison is the result of an insect which infests 
the plants when tlie crop suffers from deficiency of rain. The Indian 
cultivator, however, could not be blamed tor his wrong belief, for 
even among men of science the true explanation of occasional cattle 
poisoning by jiiar was not known before 1902, in which year the 
prussic acid yielding giucoside was discovered. 

« Eeprinted from the AgriwUimd Journal of the Dept, of .4ffri., Dihar and Vrism, 
vol. Ill, part II. 

' DiHionary of Economic Products, 
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Ottiiig to unfavourable conditions at the time of planting this 
year, much juar was stunted and many bad cases of cattle poisonino' 
occurred in the villages round Sabour. The first part of June was 
specially unfavourable for the agriculturists, for the expected 
showers did not come ofi and there was a long period of hot and dry 
weather. The jmr crops, specially those in high lands, suffered 
in consec|uence and there was an accumulation of the poison yielding 
giucoside in the plants in quantities sufficient to cause fatal effects. 
As man} as nine bullocks died in one village alone, some having 
strayed into jmr fields and some having been actually fed with the 
stunted crop. These deaths were not reporte 1 immediately or we 
sliould have endeavoured at once to find the quantity of the poison 
present in the poisoning crop at the time of the death Of the animal. 
In fact ten days passed before we received the information, so that 
any attempt to estimate the quantity of prussic acid at the time 
of jioisoning was impossible. The weight and constitution of the 
crop changed very rapidly indeed at that time, and we were therefore 
compelled merely to estimate the quantities of the poisonous 
piinciples in the plants as they stood ten days after they had been 
found poisonous to cattle. It is likely, however, that at the time of 
death the quantities existing in the crop were far greater than the 
amount estimated by us. 




The largest quantity of prussic acid that we were able to obtain 
from the crop of one of the fields where as mahy'as three deaths 
had taken place was about. half a grain per pound of the crop. This 
quantity may at first sight appear to be small, but when it is con- 
sidered that only four to five gi-ains of the anhydrous acid in a single 
dose may be sufficient to cause the death of an ordinary country 
beast, It IS obviously dangerously high. A country bullock will 
e<.si } eat 30 seeis or 60 lb. oijuar which at the time of our analyses 
would have contained 30 grains of prussic acid or at least six times 
the fatal dose. In another field from which no cattle had been fed 
tliere was about as much prussic acid as one grain per pound of the crop, 
lowards the end of June and the beginning of July, there was plenty 
0 ram, the jmr plants rapidly grew up, and in a few weeks' the 
quantity of prussic acid they were able to furnish, diminished so 
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much as to be quite harmless. It mii.y strike one as peculiar, tliat 
altliougJi a large number of goats strayed into the fields and ted 
upon tlie jmr leaves at the same time as the bullooks were dying 
of poison, yet there was not a single ease of mortality among fliem. 

That jhtar is poisonous to cattle in the early stages of its growth 
and loses its poisonous qualities when it is nearing maturity lias 
long beeii recognized. We liave already said that its poisonous 
action is due to the presence in the plants of a cyanogenetic 
gluoosidc, ie. , a glucoside capable of yielding prussic acid . Olucosides 
are compounds which on treatment with dilute acids or by the 
action of unorganised ferments break up into several substances 
of which glucose (a compound belonging to the sugar group) must 
be one. Now Dhxfrin, which is the name given to the glucoside 
of jiicir, in the same way breaks up into glucose and two other 
substances of which prussic acid is one. An enzyme or unorgaidsed 
ferment exists in the plant itself and iir presence of water breaks 
the glucoside up with the result that prussi<t acid is giveit out. 
Dr. Auld ' maintains tlmt the glucoside itself is not poisonous and tliat 
in the animal the saliva and secretions of the stomach have a 
remarkable effect upon restraining the fermefdation of th.e glucoside, 
so that an animal may not die, even if it has taken up enough of 
the pure glucoside. In the case of green juar, however, its juices 
are acid and act in the opposite direction to the saliva and stomach 
secretions, neutralizing their effects. In consequence it is found 
that, w’hen tlie junr stalks and leaves are eaten green, fermentation 
of Dhmrin takes place in the stomach itself, and if there is enough, 
of it, the animal dies as a result of pmssio acid poisoning. It is 
possible that immature jmr if fed with ground olialk woidd bo far 
less dangerous, as this would neutralize the excessive acidity and 
prevent the. formation of prussic acid. 

The amoimt of Dhurrin in juar is not constant throughout the 
life of the crop and clianges considerably according to the age of 
the plants. Climate, AS'eather, and perhaps soil conditions are 
probably important factors which also determine the change. 
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Enmjiiclr's * exiieiiments in Australia inform us that the glucoside 
is never wholly absent, but the quantity gradually diminishes 
from the first stage of growth to maturity. At the earliest stages 
of its growth the young plant contains a very large quantity of it 
and as the plant grows up and nears maturity, the oynogen in the 
glucoside gradually changes into complex nitrogenous compounds 
or proteins. In the varieties ot juar that Brunnich experimented 
with, he found the quantity of prussic acid to be so great that he 
recommended that juar should only be used when the seed ears 
are well developed, and that it should not be given to animals 
which have fasted for some time. Willamon and West^ have 
found in America that in about two months the available prussic 
acid under normal coirditions is reduced to a harmless quantity. 
This is confirmed by the common practice in India which is to 
allow the cattle to feed upon the plants from the time they are 
two months old until they are nearly mature. In our experiments 
in a majority of cases we found the amount of prussic acid to be 
negligibly small in the case of fully grown plants of about eight 
weeks old. Willamon and West’s experiments also tell us, in 
what part of the plant most of the glucoside is to be expected. In 
the first three or four weeks of the plant’s life, it is concentrated in 
the stalks ; then it rapidly decreases and disappears from there 
but apparently persists in the leaves in decreasing percentages 
until maturity. This explains why the goats vvlucli' strayed into 
the same fields as the bullocks at the time when the results Were 
fatal to the latter escaped without any harm, because they ate only 
the leaves which then contained very little of the glucoside wliile 
the bullocks ate the whole plants, leaves, stalks and all. and 
consequently suffered. 

It is interesting to note that apparently even under similar 
conditions of climate and rainfall, the same varieties of juar of 
the same age give widely varying quantities of the poison ; that 
Avhile the crop of one field may be dangerous that of a neighbouring 
field may be quite innocuous. This is seen from the accompanying 

^ JiHirml of Chemical Society^ yoL 83, page 788. 

Journal of Ayrlcultuml Umarch, 1915, voi. 4, no. 2, page 171), 
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tuble wMcli gives tlie percentages of prussic acid obtaineii iroin 
tlie crops of three fields of the village of Kliankitta near Saboui. 
It is possible that this is due to difference in the rates of gennina- 
tion, oAVing to differences in the moisture contents of the soil in 
whiclr they were planted. This may gh^e rise to a profitable line 
of investigation. The samples from each of the fields were collected 
on the same day and the acid estimated ; 


Age of the crop when the 
first sample was taken 

Date of collectinjjf 
the sample 

1 

2 

About six weekvS 

:b-d July 1915 

Ditto 

Ditto ••• 

Ditto 

Ditto 

Ditto 

Ditto 

5th July 1915 

Ditto 

Ditto 

Ditto 

Ditto 

7th July 1915 

Ditto 

Ditto 

Ditto 

8th July 1915 


! : Grams ot: 

K umber of ; Per cent, or i p|.,T| 3 sic acid 
the field i prussic acid i' per lb. 


1 

2 

5 

1 

2 

S 

2 

n 

i 


0‘0071 
0dK)4i) 
0 002o 
01)066 
0*0025 
01)017 
0*0007 
0 0005 
0-0052 


0*497 

0*?b5 

0’175 

0*462 

0-175 

0*110 

0-049 

01.)B5 

ivm 



It will be seen that at the age of about six weeks the crops of 
different fields, apparently similar, could yield materially different 
amounts of the poison, and though all of them at the time were 
more or less dangerous, in less than a week, No. 2 and No. 3 had 
then quantity of poison reduced so much as to be capable of being 
eaten ivith impunity. It has not been exactly ascertained under 
what conditions of cultivation and growth and at what periods, 
accumulation of the poisonous element in the iurir becomes greatest. 
As our attention was draiA-n to this late in the season when the plants 
were rapidly losing their poison, no systematic invesdgation on the 
subject could be carried out. The American experiments suggest 
that manuring of a poor soil sometimes results in increasing the 
amount of the acid in the plant, hut certainly there are other factors 
more important than the soil, which regulate the amount of the 

poison. . . 

In this season we altogether analysed 25 samples of which 

seven were from the Sabour Farm and in all cases the farm crops 
showed considerably less amounts of prussic acid than the outside 
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\\ hat should the cultivator do, if owing to persistent unfavour- 
able conditions his fodder crop does not grow up properly and shows 
a dangerous amount of the poison ? It is unlikely that sun-drying 
will be of much use as this process will neither break up the gluoo- 
side nor kill the enzyme. In fact it was proved by Brunnicli’ in 
Australia that sun-drying did not render harmless the poisonous 
juar. As soon as the dry fodder has been soaked in water the 
enzyme will begin to act upon the glucoside and set the prussic acid 
free. Instances are not wanting in which the cultivator actually 
sun-dries a crop ivliich he suspects to be unsafe in the green state, 
and keeps his dry fodder soaked in water for a considerable time 
before he feeds his cattle with it. It is just possible that the danger 
is fairly diminished by this method if sufficient time has been allowed 
to the enzyme to break up the glucoside entirely, for prussic acid 
is very volatile and may escape into the air except in so far as it is 
held in solution by the water present; which at times may be very 
great. AVe see therefore that there is a considerable risk in using 
sun-dried yuar, fo-stly, if enough time has not been given to much 
of the acid to escape, secondly, if there is a good quantity of the 
acid present in solution after soaking. On the other hand, the 
process of storing the green fodder in a silo considerably minin^zes 
the danger by breaking up the glucoside, and-makerthe silage a 
safe food. This is illustrated by simple experiments conducted in 
the laboratory at Sabour. The crops of which the prussic acid 
content had been estimated in the same day were chopped and put 
under pressure in small drums and were kept in position by lids 
which were sealed with wax. About three weeks after the lids 
were opened and the ensilage was analysed and in all cases 
the quantities of prussic acid obtained were inconsiderablv 
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obtiUnod. The following tables give tlie results before iuid alter 
nutting in silo ; — 


Dutf of and of juittino; 

ill hilo 


i Uth .July 191a 

o -iilth July 191a 

'A I9<.h July I9ia 


ISefoie ensilage 

acid Pniasit; arid in 
poi cent j-iains per lit. 


: i>a!i;ierous, 

o-nuio 0“‘is Ditto. 

0*J7 . Vt'r> tlangeiuiiH. 


I Date of rinalysi-i and of upeuiup 
I tlie siluj'o 


After ensilao-e 


i*ru.saic ae*ul ' Pi ussie aeid in 
per cent. jcvains per ilj. 


1 Uth Auj>;ust 1915 
:> Ditto 

3 Ditto 


0*9091 i O’ODTO ! Safe- 
'rrace Trace 1 Do. 

0 000‘i i l)-0D18 ; Do. 


From the above we see that a crop contained on the Utli 
July 1915 as mucli as 0-3 grain of the poison per pound of the crop. 
Only 1 0 lb. of the stuff is quite sufficient to supply five grains of 
the acid, the fatal dose for a country cow, wliile only a month after 
putting the crop into the silo, the quantity of available ]jrussio acid 
was only 0-008 grain per pound and 500 to 600 lb. of this stulf will 
be required to produce fatal effects in a cow. 

It appears therefore clear tliat even stunted jmr v'ill be 
perfectly safe when fed to cattle after storing in a silo for a few 
weeks. " It is hoped that we shall take up furt-her experiments on 
this next year. 


m 







HOW TO BOTTLE FEUITS, VEGETABLES, POUL- 
TRY, MILK, MEAT, ETC., FOR DOMESTIC AND 
COMMERCIAL PURPOSES.* 


B L. ROUT, 

Impector of Agriculture^ Cuitach. 


The above is the title of a book by ex-Sergeant-Major G-eorge 
Fowler in which are explained in a simple and lucid manner 
instructions to preserve fruits, vegetables, and other foods in bottles 
and jars. 

Sergeant-Major Fowler has patented special apparatus and 
bottles for this purpose. When sterilized in this apparatus the 
above-mentioned articles can be preserved in the vacuum bottles and 
jars for an indefinite period. 

With the kind permission of Mr. James Taylor, Deputy 
Commissioner of Angul, who has the apparatus and has started 
preserving with success garden produce of winter vegetables such as 
peas and beans and has also preserved snipe, the vniter is able to 
furnish this article, with the hope that others who are interested 
in this work might take it up. 


Apparatus. 

The outfit consists of a bottling apparatus of tin with a 
thermometer, vacuum bottles, clips and rubber washers or 
rings, a ,brush for cleaning the bottles. The thermometer is 
placed on the side of the apparatus made for holding it in, which 
is coimected with the inside by a passage through which the water 

* Reprinted from the Agricultural Journal of the, Dept, of Agri.^ Bihar and Oris-^a, 
vol. Ill, part 11. 
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(ioines in and marks tlze temperature. TJie apparatus 'or heating 
can be used on aii ordinary kitchen or oil stove or a gas burner. 
The following is a brief description. Full details cannot be given 
as the system is patented, but instructions accompany tlie apparatus. 

Ho}o to sterilize. Put the bottle filled in with fruits or vege- 
tables (cooked or uncooked as the case may be and covered with 
patent covers witii rubber rings) into the apparatus containing water 
half to three-quarters the height of the bottles. Heat the 'ita.ter 
slowly to a certain temperature. Now reduce the heating medium 

and then let the bottles remaiir in the apparatus at a lowei' 

temperature. 

If the bottled fiuits be intended for commercial ])ui‘pose.s the 
contents of the bottles must not be sterilized at too high a 
temperature in order to avoid breaking, shriirking and rising of the 
contents in the bottles which will mar the value of the articles. 

Take out the bottles, taking care to keep them on wood or 
tliick paper as the jars might crack in contact with a cold surface such 
as marble or iron. Keep for 48 hours with the clip or clips on, 

when they may be taken ofi or used for other bottles. If the 

bottles are hermetically^ sealed the covers should be fast on them, 
if not then the cause should be rectified and the sterilization 
repeated. 

An unsuccessful sterilization would cause air to get in and 
ferment the stuff in 18 to 36 hours or become mouldy in a few weeks. 
If all the germs contained, in the fruit, vegetable or meat, etc., 
have not been destroyed by sterilization although the bottles are 
found to be sealed hermetically fermentation will occur and gases 
collect within the bottles. 

The secret of bottling is the thorough sterilization of the articles, 
on which depends the destruction by heat of every germ iji the 
water and contents within the bottles and the exclusion of air during 
the process when hermetical closure of the lid is caused by tlie air 
being exhausted from the bottles during the heating. To ensure a 
more perfect vacuum the cover should be on the apparatus. 

As both cooked and uncooked articles are preserved the process 
for each of the methods is slightly different. 
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For bottling cooked vegetables a liigli temperatm-e is absolutely 
necessary. Tlie vegetables must be freshly gathered, prepared, 
washed in salt and water and cooked (for peas and beans boiling is 
done for two or three minutes only). Then they are dipped in cold 
water for a few seconds before being put into the bottles. The 
bottles must be washed beforehand and put into three-quarter ounce 
of salt. Fill them with cold water and close them with cover and 
clip (not using the rubber washers or rings). Add salt to the water 
in the sterihzing apparatus from 1 lb., 2 lb., 3 lb. according to the 
size of sterilizing apparatus. After sterilizing for the first time for 
two hours at a high temperature it should be continued again at an 
interval of 48 hours at a lower one. The clips should not be removed 
after 48 hours have elapsed after the second sterilization. Thus 
the vegetables are bottled and kept for use. 

The cost of the apparatus varies from 20s. to 50s., including 
a number of bottles, and can be had of Geo. Fowler & Co., 
72, Queen’s Eoad, Reading, England. 


In India, where there is so often a superfluity of fruit and 
vegetables at one season of the year and total absence at another 
the advantage of bottling surplus produce is evident. 
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AGRICULTURAL AND VETERINARY OFFICERS ON MILIFARY 

DUTY. 

The following Offieer.s of the Agricultural and A'eterinaiy 
Department.s are serving with Hi.s Majesty’s force.? for the period 
of the war. Any further particulars a.s to their movements, 
rraii.sfers, etc., will he puhli.shed here if notified to the editor. 


XaniG 


DeiBiiif nation 


Particulars reirardinj^ service 


IMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA. 


Major J. W, Leather, v.D., i Lately Imperial Ag-ricuL 
p'.I.C, I final Chemist, Pirsa. 


J. H. Walton, B.A., B.sc. ... Supernumerary Ajrrienl- 
tiiral Bacteriologist, 
Pusa, 


S. N. Mitra 

P. 9. Patel 

H, N. Sharma, b.a. 

Ij. S. Joseph,, ci.B.y.c. 
P. O. Ivar 


Assistant, Mycological 
Section, Pusa, 


Assistant, Pathological 
Entomological Section, 
Pusa, 

Ditto 


I V^eterinary Assistant, 
Fusa. 

, . Fieldman, Myeological 
' Section, Pusa. 


T. V. V, Subramania Aiyer, Typist, Ento m o 1 o g i c a I 
Section, Pusa. 


P. Narayanan 
D, P. Singh 


Artist, Publication 
Branch, Pusa. 

Fieldman, Pathological 
Entomological Section, 
Pusa. 


Joined the Army in England. A 
Major in the Ilrd Garrison 
Battalion of the Cheshire Regi- 
ment. 


Joined the Indian Army Ile-seiA-e of 
Officers on 4th June, 1915, on 
active service in Mesopotamia. 

Joined the Military Service on 6th 
July, 1916, as Indian Warrant 
Officer, to help Captain C. F. C. 
Beeson in dealing with the t!y 
nuisance in Mesopotamia. 

Ditto, 


Ditto. 

Ditto, 

Ditto. 

Ditto. 

Ditto. 

Ditto. 


IMPERIAL BACTERIOLOGICAL LABORATORY, MUKTESAR, 

V Novris M.SO. ! PlwsioloKieal C h e m i s t , j Joined the Military Department, on 
(Manch.), F.I n.sc. Imperial Bacteriological j 


(London) 


Laboratory, M nktesar. 


active service in Mesopotamia as 
, Second Lieutenant, I. A, R. O., 
! attached to ll*2th Mahratta 
! Infantry, 


L H. K. Macalister, Pathologist, I m p e 1 * 1 a r Permitted to apply foi actne 
\r A BO, M.D., Bacteriologicai Labora- ; service nmler the Director -Gene- 

ALE.C.K.‘, UB.o.p. tory, Mnktesar. | ral, Indian Medical Service. 


AGRICULTURAL JOURNAL OF INDIA 


[XI, IT. 


Designation 


Particulars regarding service 


K. McLean, B..SC. (Edin.) .. 


A. 1>, MacGregor, M.B.c.v.s. 


P. J. Kerr, M.R.c.v.s, 


Nalinakshya Easu 


NagenclraNath Banerjee ... 


Bidhii Bhusan Sen 


Jitendra Nath Sen Gupta 


Kbagendra Nath Ghosh 


Sailendra Lai Sen 


Jag man Singh 


BENGAL. 

Dej-uty Director of Agri- 
culture, Dacca. 

Officiating Superintendent, 
Indianl Civil Veterinary 
Department. 

Superintendent, Indian 
Civil Veterinary Depart- 
ment. 

Veterinary Assistant 


Has already applied to join the Indian 
Army Reserve of Officers. 

Posted to Meerut on the iSth Feb- 
ruary, 1916. 


I Serving with Expeditionary Force, 
- D. No. 9, Field V^eteriiiary Section, 
with elfect from 10th July, 1915. 

Serving in 45 Corps, Ambala Can- 
tonment, from 14th May, 1916. 

Serving in 47 Corps, Lahore Canton- 
ment, from 21st May, 1916. 

Officer in charge Transport Corps, 
Lucknow, from 9th May, 1916. 

I Officer in charge Transport Corps, 

I Lucknow, from 15th May, 1916. 

Serving in 71 Camel Corps, Feroze- 
pore, from 2nd June, 1916. 

Serving in 16* Grantee Camel Corps, 
Rawalpindi, from 14th June, 1916. 

Serving in 33 Cavalry Depot, Saugor, 
from kOth May, 1916. 


BIHAR AND ORISSA. 

E. J. Woodhouse, M. A. ^ | Economic Botanist and 1 Joined the Indian Army Reserve 


Principal, Sahour Agri- of Officers on 14th March, 1915, 
cultural College. serving as Lieutenant, Central 

India Horse, I. E. F. V A.” 


N. S* McGowan, Diploma Professor of Agriculture, Joined the Indian Army Reserve of 
in Agriculture (Cantab.) Sabour, Officers ou 8th March, 1915, served 

as Second-Lieutenant, 53rd Sikh.s, 
I. E, F. “E.” Wounded in action 
' and is in hospital. 


A. E. Parr, Ph.D., m.a . 
B.SC., M.S. 

B, D. Fordham 


W. S. Smith 
T. S- Davies 


M. Sadiq Husain 
Sirdar -Jogendra Singh 
Sirdar Kehar Singh 


UNITED PROVINCES. 

! Deputy Director of Agri- | Attached to 11th Cavalry, with effect 
culture, Aligarh. from Slst August, 1915. 


1 Garden Overseer 


Attached to Indian Expeditionary 
Force “ B,” South Africa. 


Deputy Superintendent, Private Anglo-Indian Force attached 
Indian Civil Veterinary to 1st South Lancashire Regi- 
Department, ment, Quetta. 

Veterinary Assistant ... 27th Mule Corps, Peshawar. 

Ditto , ... 3rd Skinner’s Horse, Bareilly. 

Ditto 16th Cavalry, Lucknow. 










Hame 

•Designation 

.A . ■ J 

Fartieulars regarding service 


UmUil contd. 

Sirdar Murat Siiigli ■ ... 

Veterinary Assistant 

Sltli Prince Albert Victor's Own 
Poona Horse, Ambal.i. 

Sirdar Niranjan Singh '... 

Ditto 

36th Jacob’s Horse, Ambala. 

M., Bashir Mohamed Klian 

Ditto 

3Sth' King George’s Own Centni! 
India Horse, Agai*. 

■■ 

Birdai* Nand Siogli 

Ditto 

4lst Mule Corps, Siaikot 

M. Abdul Kalimaii 

Ditto ... 

46th Mule Corps, Rawalpindi. 

Rai Kedar Nath ■ ... 

Ditto 

17th Mule Corps, Baunu, 

M imshi Raliafc H usain 

Ditto 

49th Mule Oaflro, Lahore. 


PUNJAB. 


H. Southern, m.a. 

, 

. 

Deputy Director of Agri- 
culture, Gurdaspur. 

Joined the Indian Army Reserve of 
Officers on the 12th of March, 1915, 
as Second-Lieutenant, Expedition- 
ary Force. Reported missing in 
Mesopotamia; unofficially under- 
stood to be a prisoner in Turkish 
hands. 


BOMBAY." 


T. Gilbert, B.A. (Cantab.), 
Diploma in Agriculture 
(Cantab.) 

Deputy Director of Agri- 
culture, Southern 

Division, Dharwar. 

Has already applied to join the Indian 
Army Reserve of Officers. 

E. S. Far brother, 

Veterinary Officer attached 
to the Office of the 
Superintendent, Civil 

Veterinary Department, 
Sind, Baluchistan and 
Raj pu tana. 

Ditto. 


MADRAS. 


E, Ballard, B.A., F.E.S. ... 

Government Entomologist 

[Joined the Army in England with 
j effect from 12th February, 1916 ; 

1 .serving in Royal Field Artillery. 

W, J. D’Costa 

Veterinary Inspector 

i Joined the Army on th€^ 5th of 
; November, 1914; Veterinary 

j Inspector attached to No. 10, Field 

1 Veterinary Section, Indian Ex- 
i peditionary Force D.” 

S. C« Jeyasingh Raj 

^ Veterinary Assistant .. 

i ■ 

1 

! ; 

I Served in the ^liUtary Department 

1 from 25th November, 1914, to 26th 
i January, 1916, when he returned to 

I bis original post, being invalided 

1 for military duty. 

S. R. Lakshman 

‘ Ditto 

Serving in the Array^ Department 
since llth A'lay, 1916, as Reserve 
Veterinary Assistant through the 
Base Transport Officer, Indian 
Expeditionary Force D,” Makina 
Masns. 

K. Rajamanikkan Fillai ... 

Ditto 

Serving as Veterinary Assistant, 20th 
Duncan Horse, Neemncb, from Ist 
April, 1916. 
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I^ame 

Designation 

Particulars regarding service 


CENTRAL PROVINCES. 

J. H. Ritchie, M.A., B.sc. ... 

Deputy Director of Agri- 
culture, Western Circle, 
Nagpur. 

Has already applied to Join the 
Array. 

L.^M.Roy 

Veterinary Inspector 

35th Scinde Horse, Jubbulpore. 

Abdul Rahman 

Ditto 

Depot 29th Lancers, Saugor. 

Hem raj Singh 

Veterinary Assistant 

2nd (Rawalpindi) Division. 

Atta Maholned Khan 

Ditto 

Ditto. 

0. Mulla Singh 

Ditto 

Ditto. 

M. A. Gafoor Khan 

Ditto 

Ditto. 

B S. Pardeshi 

Ditto 

Ditto. 

Mohan Lai Baii 

Ditto ... 

■loth Mule Corp.s, Ambala. 

P. S. Nair 

Ditto 

54th Camel Corps, Lahore Canton- 
ment. 

R. K. Patankav 

Ditto 

71st Camel Corps, "Ferozepore. 

Mivza Knrshed Ali Beg ... 

Ditto 

Ditto. 

Qazi Minhazuddin 

Ditto 

Not yet posted. 


ASSAM. 


A, G. Bill, B.sc. (Durham) 

Deputy Director of Agri* i 
culture, Assam. I 

1 ■ 

Joined the Indian Array Reserve of 
Officers on 30th April, 1915 ; attached 
to the North Staffords Regiment 
and then ti-ansferred to the 87th 
and^ 82nd Punjabis. Invalided to 
India temporarily. 

IT. Kollington 

! Veterinary Assistant 

Posted to 3rd (Lahore) Divisional 
Area ; Jullunder. 

Siivesh Chandra Chanda ... 

Ditto 

! 

Attached to Stli (Lucknow) Division, 
Lucknow. 


BURMA, 


Colonel G. H. Evans, c.i.E., 

A.D.e., M.K.C.V.S. 

i Superintendent, Civil 

Veterinary Department. 

Served at Rangoon as Port Defence 
Volunteer from 5th August, 1914, to 
I5th January, 1915, 

xMajorT. Rennie, M.B.C'.v.s. 

Second Superintendent, 
Civil Veteiinary Depart- 
ment. 

Ditto. 





NOTE^ 


The Preparation of Indigo Paste. Mr. W. A. Davis, tlic newly 
appointed Indigo Research Chemist, instituted experiments imme- 
diately on his arrival in India to ascertaiii the best methods of 
preparing indigo paste of standardised indigotin content and ol. 
preserving such paste from bacterial change during storage oi tians- 
port. He has established that there is no real difficulty in preparing 
an indigo paste containing approximately 20 per cent, nubgotin. 

A large scale sample of about ton of uniform indigo paste v a,s 
prepared at the end of July at the Honourable Mi. D. J. Kcid s 
factory at Belsiind and this has been sent to England for the dyers 
to report upon. 

Experiment has shown that probably the best method of 
rendering the indigo paste stable is to make it slight!} alkaline dining 
mixing, by adding about 0’5 per cent, of soda ash. iSuch paste can 
be kept for months without showing any development of bacteria 
or change in composition. There will be no difficulty in preparing 
lioinogeheous indigo paste provided a suitable mixing machine is 
installed in the various factories. await with interest further 
developments. — [Editor.] 

ni 

The Improvement of Fodder Production in India. Tlie improve- 
ment of cattle in India depends largely on a plentiful supply 
of good fodder. This fact is now being generally recognized 
and few people are to be found wffio believe that any real 
progress can be made in animal production if the food-supply 
remains, as at present, a limiting factor. The first step in the problem 
is to feed the animals which already exist. The creation ot new 
t 3 rpes and the improvement of the present breeds by selection are 

( :5yi ) 
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matters of secondary importance in so far as the cultivator is 
concerned. 

The increased jjroduction of fodder per unit area is one of the 
subjects which has been taken up at the Quetta Fruit Experiment 
Station. In order to get the land into condition for fruit and also 
to proAude a cover-crop between the rows of young trees, various 
annual fodder plants haAm been tried. Of these, Persian CloAmr or 
ski/tcd (Trifolimn resupimtum) has proved the most satisfactory. 
This is a rapidly growing amnial which can make use of the winter 
rains and which ghms a large amount of fodder, the last crop of 
which forms an excellent green manure. An account of the culti- 
vation of this crop and of the preparation of clover hay has already 
been published.' In the present note, the best method, so far 
discovered, of inducing the crop to give the highest yield per acre 
is dealt with. 


Akhere the irrigation Avater is limited, as at Quetta, two means 
of increasing the duty of water in fodder-groAving have been found 
suocessful. In the first place, crops like shaftal grow faster and 
need less Avater if the land is manured in the first instance wdth 
farm-yard manure at the rate of about fifteen to tAventy tons per 
acre. The manure apparently increases the aeration of the soil for 


the benefit of the root-nodules and the effect on the land is not lost 
in subsequent years. Indeed the growth of the shafted improves 
the fertility and the second year’s crop Avithout manure is better 
than the first. The second method of making the Avater go further 
is by the proper grading of the surface so that the irrigation Avater 
flows evenly over the land. In such fields, long narroAA?’ hiaris, about 
300' X 25', can be AVatered easily from one end from a well-made, 
tuifed distributary. The expense and trouble iir grading and 
levelling and in the adoption of the most suitable form of hiari is 
well repaid by the anrount of water saved, by the ease AAdth which 

irrigation can be carried out and in the evenness of the resulting 
crop. 


iuthB Qmtta, 1915 (repri 

mthe Agncnltural Journal of India, vol. XI, p. 71, 1916). 
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During tlie past season, one of r’ue plots at (Quetta wiiic-k was 
not in very good condition was put down in aliajfal in August 1915. 
Tlie land was manured with farm-t’-aixl manure at the ra-te of about 
20 tons per acre aird sown with shaftal undei’ a tliin «over-(iroj) of 
maize. The area of the plot was 0-6735 acre and live outs W(H-e 
as follows 

!b. 


1. 

First* cut on, October, iStli,191o , ... , , , 

i.K-ri 

2. 

Second cut on December ,2iid, 19,15 , ... 

4, IS.-. 

*>. 

Third cut o,n March I4th, 19'! 6 , , . ■ 


4.. 

Fourth cut on April 20th, 1916 , , ... . 

12,731) 

5. 

Fifth cut 0 , 0 'May 19th,, 1916 

... 13,737 


Total of. h,ve cuts 

... .-j8,oi: 


The last crop, which was about the same as the fourth or fifth 
in weight, was not harvested as this particular plot was kept for 
seed. Taking this at 12,000 lb., the total of tb.e six cuts would have 
amounted to 50,017 lb. of green fodder. This works out at 
33-15 tons per acre per annum. At eight annas per 100 lb,, the year’s 
produce would be worth Rs. 371 per acre, an income obtained 
with the minimum expenditure of water aird resulting in an increase 
in fertility. This result, uhich has been confirmed many times 
at Quetta, indicates the methods which, should be adopted in 
fodder growing on alluvial soils in India — ^intensive cultivation 
combined with the minimum expenditure of irrigation water. It is 
probable of course that still heavier manuring would give more cuts 
and more produce per cut. This has not been tried up to the 
present as the supply of farm-yard manure in the Quetta valley 
is limited and there is no point in discovering improved methods 
which cannot possibly be applied. — [A. Howari).] 

. . . . ■■ ■ . 

A PAPER on “ Scientilie Agriculture in India” by Mr. .James 
MacKbnna, M.A., I.O.S., Agricultural Adviser to the Government 
of India, and Dhector, Agricultural Research Institute, Pusa, was 
read at the meeting of the Royal Society of Ai-ts on 27th April, 1916, 
by Sir Steyning W. Edgerley, K.O.S.I., K.C.A.O., (M.E. The paper 
was much on the lines of his recent monograph on Agriculture 
in India.” The discussion which followed is published in the 
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.loui-iial of tliat Society, Vol. LXIV, No. 3316, June 9, 1916, and is 
lepriuted liere as it contains much that is suggestive and 
illustrates the different points of view which appeal to workers in 
different lines, 


The Chairman (Sir Hobert W. Carlyle), in opening the dis- 
cussion, said the out-turn of rice in India far exceeded that of 
any country in the world of which we had accui'ate figures, it beiiw 
grown over an area which, was almost equal to that of Great Britain 
and Ireland. Th.e production per acre, however, was not at all 
satisfactory. Compared with countries like Italy and Spain it 
was very poor, the out-turn in Spain being on the average about 
five times as great per acre as that in India. In the out-turn of 



lu Liuj uniceci orates and Kiissia, it beiiw 
er an area greater in extent than England. The importation 
n wheat last year played a great part in preventing 
»itant rise of prices at a critical period. Here again the 
m per acre was low, it being barely one-third of the average 
in this country. India had the second largest out-turn 
i in the world, taking second place to the United States, 
is sugarcane, it headed the w^oiid. The out-turn per acre 
the average in India being about one ton of raw sugar per 
snst four times that amount in Java and Hawaii. Thus 
a large margin for improvement in quantity and very 
crops grown over large areas in India. It 
iny reasonable number of years, 
ould approach that of Spain 
entifie agriculture to obtain 
•esent meagre results. The 
few years, o>wiug to 
000,000 a year more 
improvement affected only one-sixth of the 
and It would bring the yield up to about one-half 
at present in England. The improvement of 
s, he believed, the greatest problem now before 


there w'as 

often in quality of the r 

was impossible to hope that, wdthin a: 
the out-turn of rice or w'heat per acre w'( 
or England, but it was possible by scic 
something very much better than the pr 
author had indicaited that it was expect 
one improvement in w'heat alone, to make £5 
than at present. That 
area under ivheat, 
of wdiat it W'as 
agriculture in India w' 

that country. The Indian agriculturist often did 
so far as his means allowed, and by many centuries 
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had evolved exooHeiit luetjiodb, but tlieir pnvuice <;oul(l be imiiruved 
b\' seieuriJic appliciition. He did not in the let?.bt mulei'j-e.re the 
IruportaKoe to Indie, ot geneml industrial dove]o])ineut. ir we.s vei \- 
<lesire.blc tliat the proportion of tlio po])uh',tion (nuirely dejx'ndeiu 
(ill tlie vieissitudes of the .seastuis sliould be,* diniiuislied ; but r!ii' 
iiuiin staple of India must for all time, .so far as lie eouhl see. be 
agriuidture. The dot'eiopment of agricuiture wa.s not only < 1 ! 
importance to India from the point of view of the eiHUiomio welle.te 
of tlic people, but also of very great importajice politiee.lly. He 
believed that under Indian cojiditions, no political develojnrient 
(K)uld be altogetlrer sound whiedt had not at its ha.se a, prosperous 
peasantry capable of imdersta,ndij*g iind ticking its tail pa.rt in tlie 
! local admimstration. It was very fortunate tliat just ;.',t tlie time 

; when, under Lord Curzojt’s government, the Agriuulturid L)epa.rtmeut 

j was put on its present lines, the grea.t co-operative association 

\ movement was also developed. He looked to that movement to 

produce a profound trairsformation of Indian sociaJ conditions. In 
th.e ten years th.a.t ela.psed since it was first rei'.ily starteil, 7utt.0UU 
members had joined the associations, and he h.:'.d seen in ;>,11 ];arts 
of India the great increase in tlie well-being and well-living of 
I villages where they flourished. As the author lia,d pointed out, th.e 

I two directions in A\-]i.ioh. agriculture would greatly benefit by the 

I movement were, firstly, that it eiu>,bled the Agricultural He])a,rtment 

f to deal with bodies of agriculturists instead of with single cultivators ; 

' aud, secojidly, it enabled the cultivator to boj-row money at a 

rate of interest so low as to enable him to apply capita.! to the 
soil with profit. Tl).e cultivator had not, ,so far, av, ailed him.se]f 
of tliat privilege to any great extent, hut he was sure tliiit there 
would he rapid diwelopment iu this direction, and that, owing to 
t],e influence of the associations, mucJi more capital would he 
applied to tlie soil. India owed a great debt of gratitude to Lord 
' Curzon for his action iu rega,rd to agriculture, in India, It u'as very 

lai'gelv oWing to the interest thajt he liad. taken in the niattei, Ciiid 
i*" to his insight into the best methods of furthering it, that tlie 

' Agricultural Department owed its organization on present lines; 

I and it was also largely due to him that legislation was passed 
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w'iduli made oo-ojierative associations possible, and wiioh. provided 
the adininistrative machinery for stimulating the growth of such 
associations. It was also under Lord Curzon’s regime that Sir 
Colin Scott-Monorieff ’s committee was appointed which investigated 
the possibility of developing irrigation in India, and the result 
of its labours had been that the amount of work done since then 
on irrigation had enormously increased. All the time he was a 
Member of Council he never experienced any difficulty in gettino- 
money for any irrigation scheme which tvas ready. The author 
had shown in his paper a thorough grasp of the problems with which 
the Indian Agricultural Department had to deal, and he was sure 


the country would derive great benefit from his knowledge and 
capacity during his tenure of office as Agricultural Adviser. 

Sir H. Evan M. James, K.C.LB., C.S.I., thought from his 
experience, going back hfty years, that very great difficulty would 
be experienced in getting the conservative agriculturists of India to 
support the Agricultural Department. Fifty years ago there was 
a great demand for good Indian cotton in consequence of the 
American War, and a very distinguished Collector, without any 
assistance from Government, bought up all the seed which he could 



piooiire of tlie best vOTety then on tlae niarketj called Hingingliat, 
and forced tlie ryots to sow it. If any ryot sowed any of tlie old 
bad indigenous cotton bis crop was pulled up. As a result; in tlie 
first year tlie ryots of that district benefited to an incredible extent; 
owing to the superior value of the new crop. At the conclusion 
of the American War interest inindian cotton on the Liverpool 
cotton inaiket died out; and an Act whic.h had been passed in Bombay 
to prevent the adulteration and mixing of cotton was, at the instance 

of the Bombay merchants; repealed. As a imilt 

again became a byword in the market ; but a fresh attempt was 
no^\ being made to revive the cultivation of better staples. UnlesS; 
however; the Government of India were prepared to go further 
than merely introducing good staples; by insisting on their being 
giown and kept pure; all the very benevolent experiments referred 
to in the paper were, so previous experience proved; likely to prove 
abortive. The ryot was a very nice felloW; but he was very 
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coiisen^ative ; and although undoubtedly a good deal niight be done 
in the way of improving Indian cotton, it was a very long and hard 
climb uphill to do anything really practical and permanent. 
Nevertheless, he wished every success to the Department. 

Sir Andrew H. L. Fraser, K.C.S. 1 . (formerly Lieutejiant-Goveiiior 
of Bengal), differed entirely from the remarks made by Sir Evan 
James, his experience making him an optimist iji regard to tin* 
future of Indian agriculture. He believed the Indian (niltivator 
was perfectly ready to adopt any method which was actually proved 
to pay, but it was necessary to show him that something was to be 
gained by adopting the recommendations of the Department. It 
was not his experience, especially in later years, that it was difficult 
to get the ryot to move in the right direction. He w'as very glad 
to think that the abominable heresy that an improvement in 
agriculture could only be obtained through the medium of large 
capitalist cultivators had now beeir dispelled. Capital was, of course, 
necessary ; but he would rather give up hope of improvement tlu-m 
see the smaller cultivators swallowed up. The growth year by year 
of the co-operative system, which had been initiated witli so much 
success, filled him with the greatest belief in the future of Indian 
agriculture. 

Lieutenant-Colonel S. H. Godfrey, C.I.B., Indian Political 
Department, said that Central India contained many £ore.st tribes 
which took very reluctantly to agriculture, but which worked very 
keenly on the development of forest produce. The importance of lac 
was brought home to him shortly before the war. The Maharaja of 
Rewah started a lac factory on up-to-date lines in order to develop 
that very important industry in Central India, and shortly before 
the war Germans offered to take the whole of its output, which they 
mixed with cheap German alcohol and exported as varnish. When 
war broke out the German trade stopped, and the forest tribes were 
threatened with the elimination of their means of livelihood. Two 
small States in Central India, in order to rescue their forest tribes, 
started a scheme to work the factory themselves, which proved 
successful : and as the markets in Central India for forest produce 
were limited, a project was submitted to the Government of India 
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ro (lovelop r wider ambit for the Native States which had the various 
forest tribes depending upon tliem. It was approved by tJic C4overn- 
inent of India, and tiie Maharajas of Dattia, Panna, and Chhattarpm- 
tlie Eajas of Xagod and Maihar, and the Chaube-Jagirdars of the 
Bagheikiiand Political Agency formed a private limited liability com- 
pany for the development of the work. Shortly after the beginning 
of th,e war, Cawnpore was suffering from the want of tannin''; 
the Chiefs employed a scientific expert to report on their produce, 
and they discovered tJiey possessed some very valuable tannins 
u'hich were wanted by the Cawnpore factories for the manufacture 
of m-my equipment. The company at present deal with lac, tannin, 
and hide.s, and the Maharaja Hollcar of Indore had established a 
factory for the manufacture of vegetable dyes for the replacement 
of aniline dyes. It was the first co-operative State scheme that had 
been started in India, and had great possibilities. The Central 
Indian States covered a very large area, from which it might be 
possible to obtain acetone by dry distillation, and tannin, the latter 
of which would go far towards supplying a very sore need at present 
in India, which had to be met by the importation of wattle bark 
from countries as distant as South Africa. If encouragement were 
given to the far-sighted and patriotic Indian Chiefs who had risked 
their money in the concern, it would not only benefit them and their 


people, but it would go a long way in the scientific development of 
other States. The Chief Commissioner of the Central Provinces 
had signified his approval of the scheme by giving to the company 
large tracts of forest in the northern portions of the Central 
Provinces on what was practically a profit-sharing basis, which seemed 
to sho w that a responsible official had some belief in the development 
of Central Indian forest produce on scientific lines. His Majesty’s 
beeretary of State for India had sent a tannin expert to Turlia. and 
Burma with instructions to visit the Native State factory at Maihar, 
in Central India. 

Mr. A. \usuf Ali, I.C.S. (retired), pointed out that the apparent 
slowness with which agricultural improvements were introduced 
into India was not due so much to the unreasonable attitude of the 
ryots or of the people as to certain conditions which made it difficult 
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for tliem to iitilize those processes from which tliey were coiivincted 
/ they could make money. He was an optimist in regard to tlic 

improvement of Indian agriculture in the future, but tliei'e were 
four main difficulties in the way of a greater scientific ap])]ieai:ion 
of improved methods. Firstly, the ryots had very little capital. 

^ Although agricultural co-operation had placed within their mi'iUi-' 

the power of conrbining together and raising cuapfe^ rmisi bo 

recognized that the co-operative credit movement was in its mlanc-y. 
and as long as rates of interest of 9 and 12 per cent. ]n‘ovailed it 
was impossible to speak of the salvation of agriculture in tlie matter 
of borrowing capital. The second need of the Indian agrimilturist 
was a better organization not only in regard to the selection mid 
issue of good seed, but m the selling of the produce. Tlic ryot ofkm 
received far less than his due for his produce, a larger ])roportiou 
than was equitable going to the middleman. Thirdly, a more 
favourable fiscal arrangement was recpxired. Many of the by - 

^ products of agriculture were not utilized because the ryot sometimes 

felt that he was handicapped by the Revenue Law. A great deal 
had been done in recent years in the Northern Provinces in tire way 
! of ensuring to the ryot the benefit of any improvements he made, 

f but he did not have as much protection as he should do. The 

: zemindars were also chary in many cases of investing capital in the 

land, because they found that, in the periodical settlement, they 
!' did not always obtain the results which were contemplated under 

the Revenue^Law. An improved Revenue Law in regard to the 
partition of land was required. Small holdings were _sub-dmded 
to such an extent that holdiirgs of less than one acre existed. Such 
minute suh-divisiou was not necessary, and it would be found in 
many cases that they were merely paper sub-divisions. It was 
necessary to insist tliat in Revenue partitions the lioldiugs shoidd 
be compact and not scattered about. Tire most important necessity 
of all was improved agricultural education, because in his 
opinion more capital would be forthcoming, better organization 
would be available, and better fiscal arrangement would be_ insisted 
upon wlten the agriculturist was better educated, liiducation the 
right sort of education--was the crux of the matter, and he would 


400 


aghicultgkal Journal of india 


[XI, 


IV. 



like to have seen more attention, devoted to that subject in the 
paper. 

Sir Frederic S. P. Lely, K.C.S.L, C.I.E., expressed his sense of 
admiration of the silent but substantial work that had been done 
in India during the last few years by the Agricultural Department. 
Compared with earlier days there had been an enormous advance 
in the manner in which the Government had dealt with the subject. 

Mr. J. S. Beresford, C.T.E., said the agricultural conditions in 
Egypt were very much the same as in India, but there was a great 
difference in the results obtained and the rentals charged for the 
land. The difficulty in India was that the cultivator had a very 
small amomit of capital, whereas in Egypt the farmer thought 
nothing of spending £2 an acre on imported artificial manures, 
without which the large crops grown could not be produced. He 
doubly recouped the expenditure by the greater yield. It was 
impossible for the best production from the land to be obtained 
without the expenditure of capital, and in any new schemes the 
Government of India introduced that fact must be borne in mind. 
It was of interest to mention that since the Agricultural Society of 
Eg 3 ^t took in hand the purchase and distribution of artificial manure 
the consumption had largely increased. The import in 1909 was 
21,000 tons, value £178,000 ; while in 1912 it had risen to 70,000 tons, 
value £668,000. Ninety per cent, of this was nitrate of soda. It 
was chiefly due to the judicious application of such manure that the 
high level of production in Egypt was now maintained, for the 
supply of nitrates fi'om the numerous ruins in the country, on which 
the people formerly relied, was fast becoming exhausted. 

Sir Daniel M. Hamilton, in proposing a hearty vote of thanks 
to Mr. MacKenna for his admirable paper, thought the last speaker 
had put his finger on the weak spot in Indian agriculture, viz., the 
want of finance on the part of the cultivator. It was impossible 
to build up any industry unless it had a sound system of finance 
at its foundation. Until the financial question was settled he was 
afraid Indian agriculture would not advance as rapidly as it should 
do. He recently read a paper by Mr. Howard calling attention to 
the fact that the surface soil of India, which was the best part of 







tlie soil, was being washed away. Mr. Howard advocated the 
erection of inigation bnnds to hold up the soil, but such work 
could not be carried out without money. So far as manure> 
were concerned, he hoped a trial would be made in India of tiie 
bacterialized peat discovered by Professor Bottomiey of King's 
College. It had been proved to be a first-class manure, and was, 
he understood, being manufactured by the Manchester Corporation 
at £.S a ton. The Government had recently appointed a Commission 
to study the question of helping Indian industries. Kverything 
possible should, of course, be done to help manufacturers of every 
kind, but it was often forgotten that the agricultural population of 
India must ahvays be the great purchasers of manufactured goods, 
and it therefore seemed to him that one of tlie ways in which the 
industrial development of India could best be helped was to develop 
her agriculture in every possible w^ay. 

Sir Frederic W. E. Fryer, K.C.S.I. (late Lieutenant -Governoi' 
of Burma), in seconding the motion, fully endorsed Sir Andrew 
Fraser’s statement in regard to the willingness of the ryot to take 
up any improvement provided he could be convinced that it would 
pay him to do so. When he was Deputy Commissioner of Hazara 
he introduced to the sugarcane growers the iron mill made by 
Mr. ]\lilne, and they adopted it in preference to their w'ooden mill, 
as it could be worked with one bullock instead of tw'o ; but they 
w'ould not use the English, plough because it necessitated the use of 
two men and tw'o bullocks, compared with one man and one bullock 
with the native plough. The cultivators in India w'ere ahvays ready 
to adopt any improvements that were visible to their personal 
observation, and he wus certain they w'ould be only too pleased to 
avail themselves of the services of the Agricultural Department. 
That Department w'as evidently doing very good work, and the 
development of agriculture was, as Lord Curzon perceived, one of 
the first objects to which the Government should devote its attention. 

The Chairmaii, before putting the motion, said that Sir Evan 
James’s scepticism was not altogether unnatural, as oases had 
occurred in which the cultivators had thrown away the w'hole advan- 
tage they had gained from selection of seed by adulteration on a 
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large scale. Tlie Agxioultural Department was now fully alive to 
that danger, and the organization was so good that it was not likely 
to occur again. He also thoroughly agreed with Sir Daniel 
Hamilton’s remark that finance was of the greatest importance to 


agriculture 


carried 


The resolution of thanks was then put and carried 
unanimously. 

Sir Steyning Edgerley promised that the vote of thanks which 
had been so heartily passed should, in due course, be communicated 
to Mr. MacKenna. The suggestion was made in the paper that 
organized development was begun in Bombay by Mr. Mollison, but 
he was sure that gentleman would be the first to acknowledge the 
labours of a Bombay civihan, the late Mr. Edward Ozanne. He 
went home to Cirencester in 1881, took his M.E.A.C., and on his 
return to India was appointed in 1883 the first Director of 
Agriculture in Bombay. Mr. Ozanne did much spade work between 
1883 and 1890, and had successfully dealt with the dairy industry, 
the number of dairies run on scientific fines having been raised from 
one to about 800 by 1888, if his memory was correct. He thought 
it would be found that it was because of Mr. Ozanne ’s success that 
the business in Bombay outgrew his powers of dealing with it, and it 
became possible to convince the Government of India that there 
was a good case for bringing out Mr. Mollison as Superintendent of 
Experimental Farms in 1890. It remained only for him to express 
the thanks of the Committee to Sir Robert Carlyle for kindly 
presiding that afternoon. ’ 


We quote the following from an article on Ayrshires in India 
printed in the North British Agriculturist and reproduced in 

the Journal of Dairying and Dairy Farming in India, Vol. Ill, 
Part 11. 

“ The native cattle of India are almost entirely of the humped 
type. They are very useful and docile cattle in the main, but they 
are not heavy milkers. They, however, yield very well in butter-fat. 
the average as a rule being about 4| per cent. The problem set 
before Mr. Smith (Assistant Directox of Dairy Farms), and his fellow- 
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workers, therefore, was to find the breed most suitable to cross with 
tliese cattle in order to increase quantity, and at the same time not 
materially reduce the butter-fat yield. The importance of main- 
ttdning the butter-fat ratio will be apparent when it is stated that 
t!ie milk supjrlied regularly to the Army authorities is exjreeted to 
average about 5.} per cent, of butter-fat. Tbe way that this is 
done is to keep attached to each farm a certain number of buffalo 
cows, and to mix their milk with that of the ordinary cows. Tire 
buffalo cow is not a hea\ 7 ' milker, but, like the native Indian cow. 
sire produces a high ratio of butter-fat, the majority indeed gmng 
up to 7-| per cent. A mixture accordingly of two j)arts cow’s milk 
and one part buffalo’s milk usually gives about the desired percentage 
in the mixed milk. But of coiu'se that did not get ovej: the question 
of increasing the yield of the native cows, and to do this experiments 
were carried out with Ayrshires, Holsteins, dhorthorns, and one or 
two other milky breeds. It was interesting to hear from Mr. Smith 
that of all these the Ayrshire did best. Not only did the imported 
aniniids themselves live better than did those of either of the breeds 
mentioned, but their progeny were generally of a hardier class, 
while they came consistently more milky. So pleased are the 
authorities with A^Tshires for this purpose, that they have practi- 
cally adopted the Ayrshire bull as their crossing animal, some ha^fing 
been imported this year for this purpose alone. We have seen 
recent photographs of first crosses between Ayrshire brdls and native 
cows taken on the Government farms in India, and while the animals 
preserved undoubted indications of their mixed ancestry in slightly 
dropping ears, and in rather dreamy heads in many cases, they also 
showed distinct traces of the Ayrshire in their colourings and body 
formation. Many of the animals are spotted and speckled just as 
is often seen in a mixed-colour Ayrshire at home, while the drooping 
quarters of the native cow is nearly always minimized, if it is not 
entirely eliminated. Mr. Smith is greatly pleased wdth the result 
of the cross, and says tlxat already, through its use, it has been 
possible to increase the average herd yield as compared with the 
wholly native cow days by something approaching 100 per cent. 
An interesting feature of the Ayrshire crosses is that there is almost 
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ucwvc uuw uii uiem. Tjie excrescence 
seems to disappear at once, wliile the crosses are very little short 
of tiie native cattle in hardiness and ability to stand the"^ often tryino* 
heat Very fair crosses were got from botJi the Shorthorn and the 
liolstem in some cases, but the former especially were inclined to o-q 
to beef, and the latter were greatly affected by the climate mauv’ 

of the original importations dying before full use could be’ got of 
them.” ° 

In this connection the following facts taken from an article on 
An Indian Dairy Farm (New Style) ” at Bangalore by Rev. Harold 
oit published 111 the same issue of the Journal of Dairying and 
Dang Farming m India will be read with snecial interest 

• We inspected some of the Ayrshire hulls, which are imported 

aZa " « fe- from 

. ffi ^ wonderful improvement- in the Indian 

cattle. Crossed with the “ Hansi ” cow from Delhi tbp “ q ! » 

from the Punjeh the -Sindi” from s“ d ttoa : 
upward reedt m appeamnoe and milk production. 

bred 

tothethfrdgeneiX We lrrrr 

■of the foul 

iufere^ii' mL/n i aie cij waited with great 

inteiest. ihe crosses have calved nf 91 1.0,1 giear 

knows not the iov n-f n 1 -j. • ^ years, but the country cow 

greater value of the orosria™ L'TftomLtn'ffit ^ 7 ' 

»te:’^kh“!r- the 
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Chmpat'hoii. Btatement of Yields-fat. 

6 of tlie best half-brecls. b of the best couutry-bi't’ds. 


Xo. ktf. 

Ylekls. 

. Fat. 

.Ncbof 

Yields.. ■ 

Fat. 

Cow. 

Ill, 

■Ik:. 

: Cow, ■ . 

; lb, ' 

ill. 

1,33 

' 0,450 

4IS-50 

18' 

■ 4,000 . : ■ 


13! 

7,4.00 

287*48 ' 

; ■28- ■ 

3,S5S " 

180*05 

138 


'■ 'SIS'OO ' 

' .30 ■ 

3,7:10, ■ 

188*70 

. 141 . 

.■5,217 

"24549'^ 

' 22' ■; 

3,606 ; ■ 

176“ 10 

132 

5,377 ■ 

■, 247*34 ,■ : 

.. . 3! : 

; 3,400 ■ 

' ITO-QO* 

127 ■ ■ 

4,405 

, ■ 184-50 

' 36 ■ 

3,154 ; 

i5S-G0 

Total ' 

'38,131 . ' 

■ 1,631*01 

. Tot.at. 

21,737 

C074'i6 

Average 

■6,355i7 , 

■ 27T83 

Average ' 

3,622 63 

" 179*02 

■ 6 i'of tlie poorest half -breda. 

■6 of the poorest .conn try-kreck. 

No. of 

Yields. 

Fat. 

No. of 

Yield.s, 

Fat. ■ 

Cow. 

Ib. 

Ik 

Cow. 

lb. 

lb. 

2D0 

3,004 

16G‘50 

15 

1,520 

76*45 

140 

3,628 

145-05 

7 

1,303 

62*68 

>288 

3,016 

144*60 

24 . 

1,233 

60"41 

135 

3,383 

■ 137-70 

16 

1,167 

58-35 

261 

3,340 

130-60 

2i 

1,127 

■ 52-89 

242 

2,904 

120 CD 

0 

1,047 

47 27 

Total 

20,6*64 

8-1.4-iia 

Tot AT. 

7,409 

358'Of, 

A verage 

3,444 

140*76 

■■ Average 

, ■1,234*83 

r.!3 (;!7 ” 


At Pusa also Ayrsfiire bulls have been inipoTtc 1 for crossing 
witli. the poorest millcers of the Montgouiery lierd. The experiments 
are still in progress but so far as they have gone they promise 
success. — [Editor.] 

* m 

Albuminoid Ratio. The idbuniinoid ratio wr.s fii-st “ made ” 
in (lermany, and like a good many other CTeiinan tilings it was 
found to lie unsuitable for us. The winter long ago pointed out that 
as these rations were worked out on German animals, witli German 
food, under a , German climate, they would rerpiire to be greatly 
modified^'- to suit us, and lie is rather pleased to find tliat many 

*KeUtier’8 famous stock work on the subject “The Scientific Foediiis of Animais”wa3 
aiwajs beta by the best British aKriciiltiirists to be totally inaccurate regarding its treatment 
of roots in rations. The truth is, the German never has and never will rightly understand 
wliat we mean by ■ roots ’ as he can only deal in sugar-beet and vegetables which hardly rank 

an cattle food . — [ W* S* J 
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other people have come round to this way of thinking. The first 
change was made by the Americans, who found that the German 
figures were quite wrong for America, and drew up a scale for 
themselves. The reaction has come to us now, and saner ideas 
are prevailing. To put the matter generally, it is found that a 
mixture of foods which shows a ratio of one to ten or one to twelve 
is quite as good as a more concentrated one, but with great many 
advantages in favour of the lower grade feeding. Thus, instead 
of using highly nitrogenous foods, like cotton-cake or bean meal, 
we can use those of a more starchy nature, and thus middlings, 
maize, rice, and feeds of that class are quite as efficient, while 
usuallj' costing less in the market. As a matter of fact there is 
a rough correspondence between the market prices and richness 
in nitrogen in foods as there is in manures ; cakes are nitrogenous, 
while such things as maize, rice, middlings, etc., are not. All this 
in practice means that we shaU get as good result on a less forcing 
ratio than we have hitherto used, with a corresponding improvement 
in the health of the animals. We shall have less milk fever among 
cows, for instance, on a more starchy food than on one rich in 
albuminoids. We have taken a long time to find these things out, 
and probably much harm has been done in past years by following 
a scheme of using foods in too concentrated a fashion ; but it is 
not too late to alter and improve matters, and to use more of the 
‘'weaker” and cheaper foods and less of the “stronger” and 
dearer ones.— [PmaiROSE McConnell. Joumat of Dakyinq and 
in Indki, 


In the Mysore Ecomniic Journal for May, 1916, there is an 
interesting note on Industrial Co-operative Societies by Mr. Alfre<i 
Chatterton. While it is true -that in the new development of tfie 
material resources of India the industrial co-operative society may 
possibly play a very important part it must be noted that before 
this can come about a very large amount of experimental work 
wi a,ve o e^ one. Hitherto, so far as is known, industrial oo- 
opjative societies have not met with any large measure of success, 
and the work they have undertaken is more of a commercial tffiui 
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industrial cluimoter. Before starting an indiLStriai eo-operative 
society it is necessary that the gi'ound should be prepared by preli- 
minary training, and when machinery is to be set up eJiorts sliould 
be made to enlist the co-operation of suiTounding villages so 
that tliere may be no shortage of raw material. In view oi the 
amount of training and super\dsion which the.se societies roqube it 
is not advisable to attempt to increase their number at all rapidly. 

This will be clear from the description of the two Industihil Co- 
operative Societies established in the villages of Bannoor and Sabbena- 
halU in Mysore. These have worked sufficiently long to afford some 
indication of the difficulties which will have to be overcome before 
they iU'e (amipJerely .successful. 

The Biuuiouj' Co-operative .Societ}' posses.ses a rice mill and 
a sugarcane-crushing plant capable of turning out jaggery. The 
capital of the Society is Rs. 22.500 divided into 150 shares of Rs. 150 I 

each (all of which have been .sub, scribed and on each share Rs. 10 j 

have been paid up). The Mysore Government have advanced the 
Society a sum of Rs. 20,000 with which to purchase machinery, j 

and the plant lia.s been erected by the Department of Industries. | 

]ilr. Chattcrtoii reports that just before the sugar mill was completed ' 

the ryots in Bannoor managed to get all their cane milled on the 
old lines as they were disturbed by rumours regarding the probable 
success of the new plant. Only 30 maiinds of jaggery was made 
here, but this small quantity has sufficed to dissipate their fears 
regarding the quality and quantity of the (jur that can be turned 
out by the plant. The rice mill with a nominal cii,pacity of 7 cwt. 
of clean rice ])er hour has up to date worked for 528-| iiouns aud 
has turned out 1,672 kh-tudkti of clean rice, the milling revenue 
being Rs. 1,457-11-6. As there wa.s not enough paddy forthcoming 
the mill was not worked coutinuou.siy, and even on working days 
was not worked full time. The people store paddy in their godowns 
and sell it at favourable times. They believe that paddy when 
stored keeps much better than rice and so they are unwilling to have 
it milled. This state of things is, however, changing. The, mill is 
being worked by the Department and the members of the Co- 
operative Society hardly realize that it is their own property and 
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that a it is not a success they will have to make good the 
will, however, bring them to a realization of the impor 
working full time. 

At Sabbenahalli the Go-operative Soriety has es 
cane-crushing plant consisting of a 14 b. h. p. suction 
and a 12 by 18 roller mill with sufficient evaporating ■ 
new type to turn out 250 maiinds of jaggery a day. 
throughout the whole of the last cane-crushing season and i 
dealt with the whole crop in the village. But as the ( 
village was a poor one there was not enough work foi 
crushing plant. A larger area has been put down unde: 
and if the current season proves favourable it should do 
well. Here again the members do not realize the nat 
undertaking upon which they have entered. lAhile tl 
date the advantages the question of repayment of the 
not seriously trouble them. 

We quote the following remarks of Mr. Chatterton 
At Bannoor, the people are now beginning to appr 
advantages of having a rice mill in their midst, and at Sab 
from the outset they made full use of the cane-crushing t 
the whole work has so far been done by the department! 
and It seems likely that it will be some years before the Co^ 
Societies will be able to take over the plants and work th 
selves. Our object at the present time is to foster a sense of . 
with its responsibility and to associate and train the loc 
io manage the undertaldng. Ultimate -success seems ass 
:he goal is a long way ofi, and it is not easy to devise m. 
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all. (lie rxtvAi-mlimvy uardiiiess and adapUibility ol: tins ammai, 
go;', is CiUi, be proliti'.bly kept to supply milk for domestic use an<l it 
is for <loinestic rather than business purposes that the goat i.s here 
reoommeiKlod. There is a widespread belief that goatV milk 
i>.]wi«,vs possesse.s a peculiar flavour. This flavour may possibly bo 
Ci’.U'JJ'd by the goat feeding on certain herbs, but it is far more 
]u-<)!)ablv due to a want of cleanliness of the iiteusiLs einployod. 
The rich creamy taste of the goat’s milk renders it more attractive 
to the palate than cow’s milk. It is easily digested by <-hUdren 
and especially infants. It is also far less likely to contain tubeinle 
bacilli of animal origin. 

In selecting a goat the purchaser should look to the following 
points 

■''' The body shoidd be long and fairly deep, although if the 
latter point is very marked, it is probable that the animal is aged. 
It is important that the ribs should be well sprung, whilst a long 
head and a slender neck are generally considered to indicate a. good 
milking strain. If the goat is dry the quality of the udder <.!annot 
be ascertained, but if in milk the udder should be carefully examined. 
It should not only be of good size, but soft and pliable, and the 
fAate sliAiilfl bp. loTio- and nointed, as thev are then most eaisily 
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Cxuate breed wbeii very young, often have two, sometimes 
tiiree, lads at one birtli_ and often produce young twice a year 
£he period of gestation is about 21 weeks or rougkly five montbs 
If a family keeps three goats they may justly look for a resukr 
.supply of milk all the year round. Signs of the coming into selon 
are m some oases very transient. They consist in frequent bleatino' 
a constant shaking of the tail, a turgid condition of the vulva lo^s 
of appetite and restlessness and a temporary diminution in the 

milk-yield if the goat is in milk. This condition will last from one 
to three days. 



If the improvement of the stock for milk p 
object 111 view, it is essential to secure the service 
from a good milker or still better having “ milkina 
sides of his parentage. The kids will then be 
Otherwise it is better to destroy male kids and use e 
the goat for domestic purposes. It seldom pays to r 
well-bred male kid may however be retained if it i 
secure near at hand one for service whenever 
repulsive odour and objectionable habits of he-goats 
In the feeding of goats absolute cleanliness of 
receptacle to hold it is required. The use of a meta; 
cicl\ ocfttcd. Anotlicr 1.Q "vro X* -T 


Notes 
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The total milk-yield in the case of an average goat is about 67 gallons 
a year, while in the ease of better milkers it maj- go up to 80 to 9(» 
gallons. 

In India goats are suooessfully bred bv professional shepherds 
in districts with moderate or light rainfall and light ne,t iirall}' 
well-drained soils. A considerable variety of natural herbage in 
rlie tract and clean gi-ound to graze each day are essential for 


raising large flocks of goats and sheep. In small numbers goats are 
reared in this country and their value as mi}k-producer.s appreciated, 
but there is room for improvement, and goat-keeping for donieslic 
purposes might be extende:! with great advantage in many districts 
where it is hardly known. — [Emtok.J 


¥ 

Ix \dew of the scantiness of information available as to the 
relative values of various concentrated foods for dairy cattle in India, 
the work carried out at Lyallpin, under the direction of Mr. Roberts, 
Professor of Agriculture in connection with the feeding of cotton 
cake (undeoorticated) to dairy cattie, and published in the Journal 
of Dcdrying and Dairy Farnmig in India, Vol. II, Part III, is of 
considerable interest. Gram is the usual concentrated food 
used in the Punjab. Cotton seed is chiefly used in that 
province for feeding buffaloes and milch animals and also to 
some extent working animals. For the past few years cotton seed 
cake has been manufactured in Lahore ; its selling price is about 


Rs. 1-8 per maund f. o. r. Lahore. Eightcows were selected, and 
divided into two groups of four each. The two groups were nearly 
alike in total daily milk-yield and in length of lactation period. 
One group was fed with cotton cake, the other with gram. The 
cotton cake supplied was always first broken and then moistened 
for three hours before feeding. Small quantities of the cake were 
given to start with and this was mixed with gram. The proportion 
of cake was increased daily and that of gram decreased, until at the 
end of eigh t or nine days the gram was entirely replaced. A little 
trouble was experienced with one cow who refused to eat the cake 
at fii'st xinless mixed with gi-am. Gradually this was overcome, 
and later she consumed the cake greedily. At the end of the 
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second montli the total inorease in live weight in both the c^ronn. 

was foiiiicl to be ■ practicaHy equal, ^ 

As regards quantity and quality of the milk the advantage 

after some time was found to be on the side of cotton cake ratht- 
than on gram. mi 

It was found that 23 seers of cotton cake had the same nutritiw 
value as 16 seers of gram. The feeding of cotton cake is very 
economical. Cotton cake costs Rs. 1-11 per maund in LyalW 
w 11 e^ gram runs at about Rs. 3-8 per maund. This wiU mean 
considerab.e saving to a dairyman keeping a herd of say 20 cows 
It appears therefore that cotton cake can be safely and econo 

mically fed to dairy cows in milk. It is possible that this food 

may not be suitable for cows nearing calving time, but further 
experience on this point is necessary.-[EDiTOR.] 


^ _ We print the following extract from a leaflet on “ Some Uses o 
PT. W .. by tie Department of Agrioulture, 

In parte of Coimbatore district, prickly-pear is used aftei 
decomposition and composting as a manure for dry land crops sucl 
as Ml*, cMom, dry rupi and garden crops like r<zm obiJIies 

— tlt'af T™’ 

1 .r ^ “^‘‘tiy eases it is prickly-pear growine in 

corners of their fields or extending from outside into the^flelds that 
IS cfered and composted by way of disposal. A few ryots clw 
priokly-pear especially when it is abundantly available netTa 
hand; but this is not followed as much as it Lght be 

theii.- fields LtL^wMoh^OTmuJatr 

for improving their lands Tn f i n under prickly-pear bushes 

is paid for the e^h 

load (when the distance to be carted isTb'' 

the prickly-pear to P-et +L ni, ® ciearing 

and'art^TtoT 
gradually otving to tL *s“;^^^^ 

pear bushes is of high manurial vahfe ’ ' 

g mannrul value as it ,s very largely composed 
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of Jeftf inoukl and otlior organic matter blown in by the agency of 
witid. Prickly-pear itself contains more than 60 per cent, of oiganic 
matter (Dr. Leatlier’s analysis) and if sucdi a sixb.sts'.nce is composted 
with tire rich soil found under these bushes the manurial value will 
certainly be enhanced. Ifany of our soils are deficient in organic! 
matter and if a compost of j)riclv'l,y-pear and the soil fouml nndcu' 
it is made and applied, the result will be beneficial. By composting 
pri<^kh--pear, ryots not only oldain manure but get rid of tl)i.s pcsr 
which is at present a nuisance in many respec.ts. 

“■ The following methods may be adopted for composting 

(1) A trench 3' to 4' deep and 6' broad of any required length 
may be dug and ke])t ready during the interval between the first 
;>,nd second monsoons. During rainy days when the ryots lu!,ve not 
got busy work, jxricldy-jxear may be cut, removed, and filled in the 
trench and covered with soil that has been removed in digging it. 
The top of the trench will sink after some days owing to the decay 
of the stuff and a,t this stage the soil from under the removed bushes 
may be dug and thrown on the top. In places having good rainfall, 
this will make a good compost within one year. If the thorns ha^’e 
not decomposed thoroughly, tlris may be left for another year wheji 
the thorns also will decompose. 

(2) In regions of scanty rainfall, prickly-pear may Ire removed 
and heaped up in coirvenient mounds and allowed to dry up during 
seasons when ryots have enough leisxue at their disposal. Dried 
bushes, grasses, and otlier rubbish procurable in the vicinity may be 
spread over the heaps and set lire to. The thorny substance is 
partially burnt. At this stage the earth removed from under' the 
bushes or from lands close by shordd be spread all over the heap 
which can then be left for sonre years until decomposition is complete. 
In three or four years, this will be fit for being carted to fields. 

(3) If space is not available for the above, circular constructions 
similar to those used for grinding chunam should be made. The 
prickly-pear is then thrown into this pit and ground by a stone- 
grinder just as chunmn is ground. Owing to the large amount of 
water in the stems the plant, when the stuff is ground, is converted 
into a ielly-like substance within half an hour and the whole mass 
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oaji be removed b}- tiimmmdks and carried to places where cointioo 
rs to be made. If this is filled in pits or covered with some eartl 
deconipositron will easii.y set in. The thorns also will not stan l 
erect bnt will lie flat and the nuisance they cause will be much 

Prickly-pear can also be used to serve other useful purposes 
than the one above referred to. The water obtained after boilinv 
prioldy-pear for some time can be used as a drier in whitewashes 
An ordmary pot or ohm is filled with pricHy-pear- cut into sm“l 
pieces , as much water as the pot will hold is then added. The whole is 
boiled for about three hours and stirred during the process. VTren 
cool the hquid M strained and added to separately prepared white 
colom wash in the proportion of f to 160 or 160. Whitewash 
or colom. wash treated in tins way becomes fast and does noT^b 
off easdy. In Indian houses this fast colom- is a great advantage 





There has been a revival on the Bombay side of the 
utilizmg pricHy-pear as fodder for cattle. There is not] 
discussion that has not been dealt with many times in thes 
n Australia where it has been tried for cattle feeding th( 
be coming to the conclusion that the best thing to be 
tks pest is to destroy it utterly, and then if it can be lu 
advantage well and good, if not it is a good riddance of ba 
A process has been discovered there of treating prickls 
irsemous trichloride, by which extensive areas have been c 
deared. .Tn the course of the oneratiom it n... r 
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Indian Journal of Economies, Vol. I, Part I, January 1916.— Issued 
quarterly by the University of Allahabad, Department of Econo- 
mics. Subscription, Rs. 12 per annum. Single copy, Rs. 4. 

We extend a welcome, belated but none-tlie-Iess sincere, to 
the excellent Journal which issues under the editorship of Prof. 
H. Stanley Jevons. The name is one which will recall many 
memories of early struggles with formal philosophical conundrums. 

In his editorial foreword Prof. Jevons states that the issue of 
the Journal has been undertaken with a three-fold purpose — (1) to 
provide a medium for the publication of articles on Indian 
Economics by authors of standing ; (2) to furnish a convenient and 
compact vehicle of publication for original investigations made 
by the staff of the Economics Department of the Allahabad 
University , and (3) to disseminate information about the economic 
activities of other countries. 

The first issue is delightfully Indisin in its subjects. It opens 
with an article on “ Agricultural Banks in India ” by that eirthusiast 
Mr. D. E. Wacha ; and although we must record our emphatic 
dissent from his opinions we cannot but admit the force and vigour 
with which Mr. Wacha states his case. Personally we would rather 
pin our faith to what Mr. Wacha is pleased to call “ these new- 
fangled societies, i.e., Co-opera trve Societies — ^than to an 
institution like the Agricultural Bank of Egypt j and we are firmly 
convinced that not only the financial but also the moral regeneration 
of India lies in the development of these co-operative societies. 
Easy money means easy debt. It is quite simple to liquidate a 
rnan s debts : it is a slower process to educate him and develop 
his character so that he will not fall into debt again. But of course 
'1 A" A; r ' •(„ 416. ) 
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rhei'o iu-<‘ two sides ro this iis fo all oilier questions ; and i\[r. W'acha 
oertainiy puts Ms case well. 

A short ptiper on the Indian cotton trade by Prof. Todd is 
1: llowed by a most .stimulating paper by our old friend Mr. W. H. 
Moreland on the Ain-i-Akbari — ^a possible base line for tiie eeonomic 
history of modern India. The figures relate to the latter part of 
the si-xteenth century and the. writer oon-siders that if the figures 
the Ain-i-Akhari (tontaius can be used they will fiumisli a real 
starting point for the modern economic Jiistory of the country. We 
hope that thi.s article will act a,s a stimu]u,s to .some of our Indian 
.students of economics to examine critically the available statistics 
of India before the British (Government began to tabulate them. 
Tliey would (iominand great interest. 

The other articles in this issue are an interesting comparison 
of tlie Southern States of America with India as regards economic 
conditions by Prof. Sam Higginbottom ; a paper on Indian factory 
legislation by Mr. S. B. Fremantle, i.e.s,; and one on the teaching 
of economics by the editor. A set of able reviews of books on 
economie and kindred subjects completes the issue. 

We congratulate the editor on the form and quality of his fest 
number and we look forward with much interest to future issues. 
The awakening of an interest in economics, especially the economics 
of agriculture, is a most healthy sign of progress and we trust that 
under the stimulus of Prof. Jevoiis and his staff the circle of Indian 
workers in this most fascinating subject will be widely extended. 
-[J.M.] 

Bengal Eeonomic Journal.— Edited by Prof. C. J. Hamilton and 
Prof. J. 0 . CoYAJBE. Piiblislied by Macmillan & Co., Ltd., 
Calcutta, Bombay, iMadra-s, and London. Subscription Rs. 10 
per annum. 

We have received the fi.rst number of the Bengal Economie 
Journal edited by Profes-sors Hamilton and Coyajee, and we take 
this opportunity of welcoming a Journal which supplies a long 
felt want. 
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Economics are all too neglected in India. A little closer study 
of tliein in the past would have saved much money, notably in 
banking circles. 

We would especially note the article on “ The Moratorium '' 
by Pi'of. Coyajee, and criticism of the “ Eeport on Co-operation 
in India by B. Abdy Collins. There is a cold, calm, hard common 
sense about them both which is most comforting in these days of 
lightning finance of the mushroom order. In the article on the 
Moratorium we would draw special attention to the statement m?,de 
that Both France and Cremiany have been preparing for decades 
against the present crisis ; and yet when the time for action came, 
tlie former took refuge under the most comprehensive scheme of 
moratoria ever devised while the latter adopted a policy of the 
most lavish extension of loans, and, even then, could not avoid a 
certain number of moratoria. At least since the Agadir incident the 
German banks, by Imperial command, have striven to make their 
resources more liquid and concentrated at home. In France, too, 
constant preparations have been made both by the Bank of France 
and by the other great banks for a rapid financial mobilization. A 
high authority, H. Germain, could say on behalf of the other banks 
that they were ready for any event, if the Bank of France was ready. 
The present war dissipated all this confidence in a moment.” The 
constant preparations made were of no avail ; for the closing of the 
stock exchange rendered the most liquid securities of all banks 
unrealizable. 

buch a fact should give those connected with finance furiously 
to think and we hope equally furiously to overhaul their financial 
machinery and see whether it would be capable of working under 
such a strain in a land where it is difficult to keep down rumours and 
to inspire confidence even far away from the actual crisis, and it 
must not be forgotten that as we increase facility of communication 
and exchange throughout the wmrld we render the financial failure 
of one country likely to be felt more and more widely by all others. 
The days of splendid isolation are gone for ever. 

Mr. Collins’ remarks on auditors hit a weak spot and their 
truth is driven home by his reference to Indian banking circles. 
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In ordei- that fio-operative societies may l)e able to conniiinid 
the confidence -of investors it is very neoessary tJiat the sysrmn of 
audit and the persons by whom this audit is otouluc red should be 
above suspicion. While there is no objection in principle to ''ix-ieties 
being audited by non-Government auditors li(teii,sed by the 
Registrar — iu fact non-official audit is to be preferred as it i^ less 
likely to develop into a routine — it must be undensrood that riu> 
audit staff should not depend for their pay and [trospeets {lireetiy 
upon Central Banks and Unions. It is on these atid other grounds 
that an Audit Federation somewhat on the lines of tlie Provincial 
Audit Union of the Central Provinces ha.s much to (umuneud it. 

What is wanted in tlie auditor is local Itnowledge atid sympatjiy 
backed by no personal interest in the matter. Tt has often been said 
that the manager of the local branch banlc in an English agiicidtural 
town is tlie finest agricultural accounts auditor existing. Me knows 
when to be stern and strict and when not to allow undtie strictness 
to interfere with neoessary progress because his knowledge enal)les 
Itim to value assets correctly and the valuing of agricultural assets 
requires a special knowledge wHch cannot he found iit any outsider. 

Tlie ])rogress of co-operative societies will render it necessary 
to train auditors in this line, if they are not to be hindert^d iji tlieir 
progress, not so irnioh to audit accounts — ^raany can do that— -but to 
put the true value on the assets. His article is of the greatest 
interest and we hope he will write again. There is still ]denty in 
the report awaiting criticism.^ — [W. S.j 

: ■ . :if 

A Manual of Elementary Botany for India.-- By Eai Bahadur K. Raxo a 
Achari, M.A., L.T., Madras. Printed and published by the 
Superintendent, Government Press, Madras. Price Ks. 2. 

UxTin quite recently the professor or teacher of elementary 
botany in India was dependent on text-books written in Eurojro 
or America. Such books, while excellent in dealing tvith principles, 
are ill adapted for use in India, since the plants and conditions 
described in them are in many oases not found here. There exists 
a A'eiy considerable technical iiteratuxe regarding Indian botany, 
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\"ulue iis a text-l)ook. A comjilete and exhaustive index is however 
a necessity. 

One problem oonfionting the author of such a hook is to protluoe 
a work wliich sindl be useful in all parts of this great eontinent. 
How far this problem luis been solved can only be deterrained by 
trial, iind we strongly recommend all pi’ofessors and teachers of 
elementary botany t() make use of the book and communicate tlieir 
views to the author of the book. 

It is to be hoped that in time text-book.s for India will b(i 
produced dealing wkh more advanced botany and especially with the 
cryptogams. Is it too much to hope that a group of professors and 
teachers may collaborate to produce a composite ad^'auced niiuuial 
for India on the lines of Strasburger's Text-book of BoUanj ? 

Manuals of applied botany are also recpiired giving summaries 
of the great mass of valuable Indian work done in phuit brtjeding, 
mycology, and economic botany generaUy.— fW. B.) 


The Year-book of the United States Department of Agriculture, 1915.— 
(Pages (3 Hi, Plates 75. Figs. 13, etc. Washington, flovernment 
Printing Office.) 

This publication is peiiiaps one of the mirrors in which the 
eoonomu! progress of the world is most comprehensix’ely I'efleoted. 

There are two outstanding features in the 1915 issue. One 
is. of course, the ett'ect of the European wwr — reflected in the 
changes in acreage, \'ahie, and quant ities ex|)urted, of cro}).s ; the 
other is the large number of articles which deal with voluntary 
organization among agriculturists. 

With a record yiekl of wheat in 1914 and an increase of over 
25 pel' (?ent. in the price, 37 pei cent, of the ciop grown in the States 
was exportetl ; and the 1915 crop, estimated at over a tliousand 
million bushels, again lieat all records. On t he otlier hand, a cotton 
crop 1 4 ])i'r (amt. greater than that of 191 3 was worth one-third less to 
American farmers, and a decrease of 15 per cent, in the acreage for 
1915 coinoitled with a falling oli of 20 per cent, in the yield per acre. 
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The prospect of a rise in the prices of American exports as 
compared with those of imports, as a result of the transfer of capital 
from Em:ope during the Avar, should be encouraging to the gi-OAvers 
of long-stapled cotton in India. 

SeAmn of the 24 articles in the Year-book relate to co-opera thm 
organization of one kind or another, and give a very comprehensiAm 
idea of the importance of this moAmment and the extent to Avhich 
it can be fostered ev^en in such a home of individualism as the United 
States. 

The moA^ement embraces almost eA^ery concertable aspect of 
rinal economy, from the breeding of livestock and the marketing 
of crops to dairying and the improvement of roads ; and includes 
such drterse organizations as boys’ and girls’ clubs for specific 
purposes, local ‘ small community ’ clubs, and mutual insurance 
companies. In an article on “ Hoav the Department of Agriculture 
promotes Organization in Rural Life, ” Mr. C. W. Thompson, 
Specialist in Rural Organization, says : — 

“ ReAuewing all the A^arious types of organization through 
Avhich the Department of Agriculture seeks to promote the Avelfare 
of the fermer, it may be noted that in every case the organization 
is undertaken for some specific purpose, and that that purpose is 
one Avhich can better be accomplished through concerted effort 
than through indhddual action alone. This represents the general 
policy of the Department with regard to organization among farmers. 
The Department does not encourage organization simply for the 
sake of organization, nor does it encourage the indiscrimii}ate 
formation of organizations for any and eAm'y object Avhatsoever ; for 
some objects may be accomplished efficiently and economically by 
it'dividuals AVorking each by himself. 

“ For the accomplishment of those objects AAffiich clearly call for 
co-operative or co-ordinated action on the part of the farmers, the 
Department encourages a more efficient use of existing organizations, 
AA'here that is practicable, either by inducing them to take up neAV 
lines of activity, or by pointing out efficient methods of carrying 
on the activities for which they AVere originally formed. Where 
neAV associations are needed, the Department endeavours to secure 
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organizatioixs wliioli are as simple in form as possible, and to keej: 
ill the foregTound the object of the organization rather than tlic 
organization itself/’ 

It is difficult to imagine a more effective wav of count eractinjj 
the centralizing tendencies of Governments v'hether aunKiratic oi 
socialistic, than by voluntary organization on these ]n-in<!iples ; 
and reading these articles one catches a glimpse of a future wlum tin 
activities of Governments may be merged in tlie public j-eftogiutioi 
and inspection of voluntary associations, not merely oi’ganized bn 
agriculture, commerce, or edttcation, but co-crdinated for reatlilv 
accessible justice, for police, and, on a basis wider and more soli< 
than has ever hitherto been pttssilde, for nuhtai't' iletence <)i tin 
common weal— •the ultimate prerogati\-e of centralized autlionty.- 


on Cattle of the Bombay Presidency.— Bulletin No. 75 of the 
Department of Agriculture, Bombay. Printed at tin; \ era\-i‘.(ia 
Prison Press, Poona. Price As. 3i or id. 

This Bulletin deals with cattle of the Buniliaw Presidenoy 
The author, Rao Sahib Kelkar, is ii senior oiiic.er 
who is intimately acqua.inteil with tlie local 
ovince. The province is divitled into nine tracts 


excluding Sind 
of the Department 

conditions of his pr 
and in each the conditions are briefly noted on. In^ tlie cLapters on 
Breeds of Cattle, Dairy Industry, and Feeding of Cattle, the tuithor 
has included a large amount of original local miormatioii ac(juired 
by personal contact with the cattle-owners. Original information 
of this nature is alwc.ys valuable, and unless sucli is put on record 
agricultural departments stand to lose niucli value, ble materia! 

wiieii members leave tiie service. . - 

A plan is given for the treatinent of 50 acres to yield green^ 
fodder continuously throughout the year. This problem would, of 
course, have to be separately worked out for each tract. It will pro\ c 
a very fruitful source of work and one which will liave to be seriously 
taken in hand in all parts of India.— [ G. S. H.] 
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Eairying and Dairy Breeds (In Marathi). — By B. E. Gharb, L. Ag., 
Pages 11 + 193. Printed by Maliadeo Sakharam Date at the 
Vaidic Patrika Pre.ss. Price Re. 1. 


The author of this book, Mr. Bhaskar Kashinath Ghare, L. Ag., 
Agricultural Lecturer at the Cawnpore Agricultural College, brought 
out a small pamphlet in Marathi under the title of “ Mlk and 
Dairying ” three years ago, and the book under review is a much 
enlarged edition of the same with certain additions and fuller 
treatment of the subjects dealt with therein. As far as we are 
aware this is the fii'st book of its kind in Marathi treating so fully 
and simply about the importance of milk in all its aspects and the 
care of animals, etc., and is a welcome addition to the literature on 
technical subjects in that language. The author seems to have 
made every endeavour to avoid English scientific terms or their 
high-sounding coined equivalents of Sanskrit origin in his work, 
and this has tended to make the subject-matter easy of 
comprehension. 

I In the introduction written for this book by Mr. M. G. Phatak, 

L. Ag., the importance of pure milk and its production has been 
shown in a concise but impressive way, and it conveys to the mind 
of the reader a vivid idea of dairying and animal husbandry as 
it should be practised in India. 

Me find the whole book packed with very useful facts which 
have been well put together. But we also notice some statements 
which either require modification or amplification. 

The process of secretion of milk as described in Chapter I is too 
l)ri('f to be easily followed and should be made clear enough. 

The author, in his enthusiasm for extolling the virtues of milk, 
has gone the length of attributing to it the power of curing formid- 
able diseases like consimiption. We do not doubt the digestibility 
and nutritive value of pure milk diet in certain diseases, but we 
cannot agree with him in endowing it with curative powers over 
this of all the diseases. • 


In Chapter IV the slope recommended for gutters in the byre 
tor the passage of urine and dung is 6 inches to everv 20 feet of 
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pendices), Price Ke. i-2 or D*. 


Soil Aeration in Agriculture, 

Bulletin Xo. 61 of the Fusa 
Agricultural Research Insti- 
tute. Price As* 4 or od. 

Annual Report of the Board of Issued by the Board of 
Scientific Advice for India for , Scientific Advice for 
the year 191415. Price K* 1, India, 
or hv. Oc/. ! 

Agricultural Statistics of India I Issued by the Department 
for 1913-14, VoK I and IL of Statistics, India, Cal- 
Price Rh. 2-8 and R. 1 res- eutta. 


1. Howard, c.l.E., M.A.. 
Imperial Economic Bota- 
nist. 


Ditto. 


Ditto, 


Ditto. 


Ditto 


Bengal Secretariat Bool^ 
Depot, Calcutta. ■ 


Report of Issued by the Department 
Price E. 1 of Agriculture, Bengal, 


reason and Crop 
Bengal for 1915“16. 
or li‘. 6/i. 

Groundnut.— Leatlet No. 1 of 
1916, of the Bengal Department 
of Agriculture (for free distri- 
bution). 


Obtainable from the De- 
partmen of Agriculture. 
■ Bengal. ' 
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No. I 


Title 


Author 


Where published 



General A grkuUtire — -coii td 


Bengal Secretariat Book 
Depot, Calcutta. 


for 1914-15. Price As. 12 ‘or 
■ U*. 3(1. 

Season and Crop Report, Bihar 
and Orissa for 1915-16. Price 
As. 6 or 6d. 

Leaflet on the use of Dhaincha ... 

AgrmiUiiral Journal (published 
half yearly), Vol. Ill, Fart II. 
Subscription R. 1 per annum. 

Agricultural Statistics of Bihar 
and Orissa for 1914-15. 

Report on the Benares Agricul- 
tural Station for the year 
ending 30th June, 1915. Price 
As. 6 or 6d. 

Report on the Government Horti- 
cultural Gardens, Lucknow, 
for the year ending 81st March, 
1916, Price As. 4 or 6d. 

Report on the Government 
Botanical Gardens, Saharanpur, 
for the year ending 31st March, 
1916. Price As, 4 or 6d. 

A note on the improvement of 
the indigenous methods of Gur 
and Sugar making in the 
United Provinces and a report 
on the Government Bxperi- 
mbntal Sugar Factory, ITawab- 
ganj, Bareilly District. Price 
[■ As. 4or4o?. 

Year Book of the Punjab Agri- 
cultural Department for 1916. 
Price Re. 1-4. 

Prospectus of the Punjab Agri- 
cultural College, Lyallpur (foj- 
free distribution). 

Expenses and Profits of cultiva- 
tors in the Punjab (for free 
distribution). 

Cotton Survey Report of the 


Government Press, 
and Orissa, Patna. 


Ditto, 


Ditto 


Ditto 


Ditto. 


Government Press, United 
Provinces, Allahabad. 


Issued by the Department 
of Agriculture, United 
Provinces. 


Ditto 


Ditto. 


W. Hulme. Sugar Engineer 
Expert to the Govern- 
ment of India, and R. P. 
Sanghi, ’Sugar Chemist, 
Experimental Factory, 
Nawabganj. 


Issued by the Department Government P r i n^t 
of Agriculture, Punjab. Punjab, Lahore. 


Ditto 


Ditto 


Ditto. 


Ditto, 


Gujranwalla District (for free 
distribution). 

Cotton Survey Report of the 


Jhang Di.striet (for free distri- 
bution), 

Lawrence Gardens’ Report. 
Price Anna 1 or Id. 


Ditto 


Ditto. 
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LIST OF .Vcmicrr/TITRAL PlTISLIC.\TTOXS-r. 
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Author 1 

.1 
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Aiinoal Report of the Depart” | 
ment of Ajjriculture, Bomhav^ i 
for 1914-15. Price As. 12 or' 
; X%2iL 

Issued by the Departnient 
of Agriculture, boinhay. 

Governiuont Cent 
Conilmy. 

21 

Annual Report of the Sukknr 
AgricnUnral Station for 1914- 

15. Price As. 5 6 or frf. i 

1 

Ditto ... i 

Ditto. 

2S 

Annual Report of the Snrat | 
Agricnltiirai Station for 1914 
15. Price Rs. 1-10 or 2s. ^<1. 

Ihtro ... i 

ihtto. 

29 

Annual Report of the Dob ad 
Agricultural Station for 1914- 
15. Price As, 10-9 or I 5 * 

Ditto 

Ditto. 

m 

‘ ! 

Annual Report of the Dhulia : 
Agricultural Station for 1914- , 
15. Price As. 10 6 or tif. 

Ditto 

Ditto. 

31 

Annual Report of the Jalgaon 
Agricultural Station for 1914- 
15. Price As. 9-9 or ll<f. 

Ditto ... ! 

} 

■ ! 

Ditto 

32 

, Annual Report of the Nadiad 
’ Agricultural Station for 1914-15. 
Price As. 13 or Is. Zd. 

Ditto ... j 

Ditto. 

33 

•• Annual Report of the Gokak 
Canal Agricultural Station for ; 
191145. Price As. 11-3 or! 
Is. Id. 

1 Ditto 

Ditto. 

34 

; Annual Report of the Gadag 
Agricultural Station for 191445. 
Price As. 9-9 or IRf. 

Ditto ... i 

■ j 
. . j 

Diito 

m 

1 

Annual Report of the Dharwar 
Agricultural Station for 1914-15. 
Price As, 13-9 or 1^. id. \ 

Ditto 

Ditto. 

36 

Annual Report of the Alibag | 
Agricultural Station for 1914-15. j 
Price As. 104 or Ilf. 

■Ditto 

1 

j Ditto. 

1. , . 

[ 

37 

Annual Report of the Eatnagiri 
! Agricultural Station for 1914-15- 
Price As. 94 or , ■ 

■ ■■■ ' Ditto j 

Ditto- 

1 ■■ 

38 

1 Annual Report of the Mirpur- 
i khas Agricultural Station for 
-1914-15. Price As. 5-3 or 6d. 

Ditto 

Ditto. 

i 

39 

Annual Report of the Landhi 
Agricultural Station for 191445. 
Price As. 44 or bd. 

Ditto 

Ditto, 

40 

Annual Report of the ILarkhana 
Agricultural Station for 1914- 
15. Price As. 4-6 or W. 

Ditto 

. Ditto. 

41 

Annual Report of the Manjri 
Agricultural Station for 1914- 
15. Price As. 14 or 1^, 

Ditto 

Ditto. 
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General A firicultiivk—c,o\\t^ , 


Aimual Report of the Experi- ; Issued by the Department Government Central P 
mental plots in Satara and ; of Agriculture, Bombay. Bombay. 

Sholapur Districts for 19144"). 

Price As. 1-6 or 2d. 

Annual Report of the Ganesh- Ditto ... Ditto, 

khind Botanical Gardens for 
1914-15. Price As. 4 or 5d. 

.Vnniial Report of the Agricul- 
tural College Dairy, Kirkee, 
for 1914-15. Price As. 4 or 
5(i, 

Annua! Report of the Poona 
Agricultural College Farm for 
1914-15, Price Re. 14 or 1^?. 


Ditto 


Ditto 


Annual Report on the Experi- 
mental work of the Economic 

I Botanist and his staff for 1914- 
15. Price As. 2 or Sd. 

Report on the Committee 
appointed to consider measures 
for the improvement of the 
milk supply in large cities in 
the Bombay Presidency. Price 
As. S or 3d. 

Mote on Cattle of the Bombay Rao Sahib G. K. Kelhar 
Presidency. Bulletin No. To 
of 1915 of the Department of 
Agriculture, Bombay. Price 
As. 3-6 or 4d. 

Artificial Manures— Experiments Harold H, Mann, D.sc. 
with their value for crops in and S. R. Paranjpe, B.sc. 
Western India. Bulletin No. 76 


Ditto 


Ditto. 


G. F. Keatinge, C.I.E., 
I.C.S., President of the 
Committee. 


Ditto, 


Ditto, 


Bulletin No. 76 
of 1915 of the Department of 
Agriculture, - Bombay. Price 
As. 4 or 5d. 

Experience of IlalU Chitti Ohitti Abhoye Naidii 
Abboye Naidu of Piilla, Kistna 
District, on Green Manure. 

Leaflet No. 1 of 1916 of the 
Department of Agriculture, 

Madras. 

Some Uses of Priddy Pear. j. Chelva Banga Bail 
Leaflet No. 2 of 1916 of the 
Department of Agriculture, 

Madras. 

Groundnut onltivation in the D. Balakrishna Murthi 
Upland Taluks of the Godavari 
District. Leaflet No. 3 of 1916 


Government Press, Madras. 


Ditto, 
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Aiitlior 


€rimm'! A(fricnUure~~‘COXiU\. 

53 : Piilicliai, Mailam, or Jari Cotton , G. x\. I>. Stuart, t-C.s,- 
i in TiB!iev’’elly and Raninad ' 

} Districts. Leaflet No. 4 of 1910 ■ 

I of ttie Bladras Department of ■ 

. i Agfriculture, 

54 The Afirienitura! 'mid Crhoperm ^ fssued by the Department 

tdm ^Gazette (Monthly) from of .Af^riculture, Cetitral 
February to July, 1916. Price Provinces and Perar. 

As. 2 per issue, 

55 i A Handbook of Agricultural ti. Evans, M.A,, Deputy 

Leaflets (in Hindi). Price , Director of Agriculture, 

As. 3*6. Northern Circle, Jubbul- 

pnr. 

56 Season and Crop Report of Issued by the Departoient 

Burma for the year ending 30th of Agriculture, Burma. 

June, 1916. Price As. S or 

57 Report of the Mandalay Agri- Ditto 

cultural Station (including 
Naty wagon Sub-Station) for 
the year 1914-15. Price As. 0 
or Id. i . ■ 

58 Report of the Pad ii Agricultural : Ditto 

Station for the year 1914-15. 

Price As. 2 or 2d. 

59 Report of the Buggi Experimen- 
i tal Plot for the year 191445. 

1 . Price As. 2 or ,2(1. 

60 I Burma Agricultural Oalendar 

for 1916-17 (in Burmese). 

61 Minutes of the 8th Half Yearly 

Conference of the Agricultural 
Department held at Maymyo on 
: the 17th and 18th April, 1916. 

62 Sugarcane Cultivation— Cnltiva- ! A, Mackerral, M A.. B.sc , Ditto. 

tors’ Leaflet No. 46 of the 1 Deputy Director of Agri- 
Department of Agriculture, > culture, Southern Circle, ; 
i ■ Burma. J Burma* ■ . ■ . ' ' ■ J' _ 

63 Report on the Season and Crops Issued by the Department | Assam Secretariat Fl int iiig 

of Assam for 191546. Price of Agriculture, Assam. | Office, Shillong. 

, As. 8 or M. . j 

64 Summary of Remarks on the Issued by the Department ! ... .. 

Kharif Crops of the North-West of Agriculture, North, i 
Frontier Province for 1915. West Frontier Province. | 

■ " ■ Price As. 4 or id* ' ■, j 

65 The Journal of the Madras Madras Agric « 1 t,u r a 1 1 Literary Sun Press, Coim 

AgricuUural Students' Union I Students* Dnion. j batore 

(Monthly). Annual Subscrip- 1 s 


George Pri nt iui 

Jubbulpur, 


Government P r i n t i n 
Burma. Rangoon. 


Ditto. 


Ditto 


Ditto. 


Ditto 


Ditto 
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General AgricuUttre—conc\d, 

The Journal of Dairyinq and Published by the Indian Thacker, Spink & 

Dairy Farming fndia. Committee of the Dairy Co., Calcutta. 

(Issued quarterly). Education Association. 

Poona ArfricuUnval College College Magazine Com- A rya Bhiisan Press, Poona. 
Magazbte (Quarterly). Annual rnittee, Poona. 

Subscription, Hs. 2. 

Report on the Working of the Issued by the Bepartraent Government Press, Banga- 
Government Gardens and of Agriculture, Mysore. lore. 

Parks in Mysore for 191445. 

Report on the Operations of the Issued by the Department Government Press, Trivan- 
Bepartment of Agriculture and of Agriculture, Travan- drum. 

Fi.sheries, Travancore for core. 

1914 - 15 . ’ 


AGRICULTURAIi CHEMISTRY. 


71 The Gases of Swamp Rice Soils, 

Part HI. A H y d r o g e n - 
oxidizing Bacterium from these 
Soils. Memoirs of the De- 
partment of Agriculture in 
India, Chemical Series, Vol, IV , 
No. 4. Price As. 12 or Is, 

72 Some Factors affecting the 

cooking of Dholl {Gaj a n u s 
indicus). Memoirs of the De- 
partment of Agriculture in 
India, Chemical Series, Vol. IV, 
No. 5» Price R. 1 or U, 6d. 


W, H. Harrison, M.sc., 
Government Agricultural 
Chemist* Madras, and 
P. A. Subramania Aiyer, 
B.Am Assistant to the 
Government Agricultural 
Chemist. 

B. Viswanath, T. Laksh- 
man Row, b.a., and 
P. A. Uaghunathaswarai 
! Ayyangar,D.A., Assistants 
to the Government Agri- 
cultural Chemist, Madras. 


Messrs. Thacker, Spink & 
Co., Calcutta. 


73 Studies in the Chemistry and Harold H, Mann, D.so., 

Physiology of the leaves of the Agricultural Chemist to 
Betel vine and of the Government of 

the Commercial bleaching of Bombay, and V. G. Pat- 
betel-vine leaves. Memoirs of wardban, B.Ag. 
the Department of Agriculture 
in India, Chemical Series, 

VoL IV, No. 7. Price R. 1 or 
Is, 6d. 

74 Note on the Soil of the Experi- P. J. Warth, M.sc., Agri- 

mental Farms. Bulletin No. 13 cultural Chemist, Burma, 
of 1916 of the Department of 
Agriculture, Burma. Price 
As. 2 or 2d, 


I Government Printing, 
' Burma, Rangoon. 


75 A Soil Survey of the Guntur W. H. Harrison, M,Sc,, and Government Press, Madras. 

Delta. Bulletin No. 70 of the B. Vishwanath, 

Department of Agriculture, 

Madras. Price Re. 1-8 or 2s 3d. 

BOTANY. 

76 j Some Varieties of Indian Gram i Albert Howard, cm.e.,| Messrs. Thacker, Spink »S5r 


{Cicer arietinum, L.). Memoirs 
of the Department of Agri- 
culture in India, Botanical 
Series, Vol. VII, No. 6. Price 
R. lor Is. 64. 


M.A.; Gabrielle L. C. 
Howard, M. A.; and Abdur 
Rahman Khan, Second 
Assistant to the Imperial 
Economic Botanist. 


Co., Calcutta. 
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Studies in Indian Oilseeds, Albert Howard, 

No. 1, Safflower and Mustard. | M.A. ; Gabrielle L. C. 

, Memoirs of the Depai tment of I Howard, M. a.; and Abdnr 


£oi,a Hi/ ^contih 

Albert Howard, 
M.A. ; Gabrielle 


Where* published 


I Messrs. Thacker, 
I k Co., Ca Icutia. 


Agriculture in India, Botanical ' 
Series, Vol. Vlt, No. 1. Price | 
Ee. 1 ‘8 or 2^?. M, 1 


Ralnaan Khan, Second | 
Assistant to the Imperial ! 
Bconomie Botanist. j 


Studies in Indian Sugarcanes, 1 0. A, Barber, .se.i». 
No. *2. Sugarcane Seedlings, ! (Cantab.), Government 
including some correlations! Sugarcane Expert, 
between Morphological j Madras. 

Characters and Sucrose in the i 
Juice. Memoirs of the Depart- ; 

raent of Agriculture in India, ' 

Botanical Series, Vol. VHI. i i 

No. 3. Price Bs. 3or'4^f.'3d. 


79 An Account 


Ca 2 }smim grown in the Central 
Provinces and Bei ar. Bulletin 
No, 5 of the Central Provinces , 
Department of Agriculture 
(only 50 copies available for | 
sale).' 


Geiius K, P. Shrivastava, Assis- ! Government Press, Central 


taut Economic Botanist, 
Central Provinces, 


'Pi'ov inees, N agpu r. 


MYCOLOGY. 


Black Thread Disease of liemi- 
in Burma. Bulletin No. 14 of 
1916 of the Department of Agri- 
culture, Burma. Price As. 2 
:■ 'or'2d. 


J. F. Dastur, B. sc., Ist | Government Printing, 
Assistant to the Imperial} Burma, Bangoon. 
Mycologist, Pusa. 


ENTOMOLOGY. 

81 ! One Hundred Notes on Indian T. Bainbrigge Fletcher, j Government Pr in ting 

j Insects. Bulletin No. 59 of the F.L.S.. f.e.s., f z.s., j India, Calcutta. 

I Agricultural Research Institute, Imperial Entomologist, i 
' I Pusa. Price As. S or 9ci 

82 ! hirst Report on the Experiments M. N. Be, Seidtndtural | India Press, Calcutta. 

carried out at Pusa to improve Assistant, Pusa. ; 

; the Mulberry Silk Industry, 

' compiled under the direction > 

i of the Imperial Entomologist. ^ 

Bulletin No. 48 of the Agricul- | 

tural Research Institute, Pusa. i 

Price As. 6 or 7d. (Translated 

into Bengali) 'j 

83 The Mango Shoot-borer. Leaflet P. 0. Sen, Entomological I Obtainable from the 

No. 2 of 1916 of the Bengal Collector, Bengal. : Department of Agricul- 

Department of Agriculture (for i ture, Bengal, 

free distribution). 


YETEEINAEY. 


Statistics compiled 


Government of India from the 
Reports of Provincial Civil i 
Veterinary Department.s for} 
1914-15* I 


the Issued by the Government j Governmetit P r i n t i n g, 


of India, Revenue and 
Agriculture Department. 


India, Calcutta. 
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Where published 


Author 


V eUrinarf/'-'Ocntd. 


Government P i* 
India, Calcutta. 


M'ijor G, K, Walker, CM.E., 
Superintendent, Civil 
A'eterinary Department, 
Bombay, 

Issued by the Department 
of Agriculture, Bihar and 
Orissa. 


Some Diseases of Cattle in India, 
1916. A handbook for stock 
owners (revised, 4th editioin) 
Price As. 8 or 9d. 

Annual Report of the Civil 
Veterinary Department, Bihar 
and Orissa for 1915-16. 

Annual Report of the Civil 
Veterinary Department, United 
Provinces, for the year ending 
Slst March, 19-6. 

xVnnual Administration Report 
of the Civil Veterinary Depart- 
ment, Madras Presidency, for 
191M5. Price Re. 1-2 or U. M. 

Report on the Working of the 
Civil Veterinary Department, 
Central Provinces and Berar, 
for 1915-16. Price R. 1 or 
15. 6d. 

Annual Report of the Govern- 
nient Stud Farm at Kunigal, 
Mysore, for 1914-15. 


Government Press, 
and Orissa, Fatiia. 


Government Ps'ess, 
bad. 


Issued by the Department 
of Agriculture, United 
Provinces. 


Issued by the Civil Veteri 
nary Department, Mad 


Government Pi es.s, Madras. 


Issued by^ the Department 
of Agriculture, Central 
Provinces and Berar. 


Government Press, Cejitral 
Provinces, Nagpur. 


Issued by the Department 
of Agriculture, Mysore. 


Government Press, 
lore. 



PUBLICATIONS OF THE IMPElMAi. DEPAIi' 
MENT OF AGlUCULTUIiE IN INDIA. 


To BK HAD FROM ■ ■ 

i Offick'of the A,giu€itrtui:Ic1L Adviser to the GovEasHENT ■f' 
ami Jrom 


in A. Ti. .'•A- 


Til ACKER, SPINK k CO., (:\y:vm. 
W. NEWIV!AN k CO., CALcrTT.v,, 

Rai M. C. SARKAK Bahadur & , 
SONS, Caloutt.v, 

HIGGINBOTHAMS, Ltd., AIadeas. 
THOMPSON &00., Madkas.. . 

B. B. TAUAFORIVALA SONS 
COm Boaismy. 


THACKER A CO.. 
SCNDER PAN DIM 
FvAI Sahib M. tO 
SONS, LAJDOir.. 
AIANAOEIL KBIT 
DEPOT, NAOUUi, 


liil, r.o' 
ICNG. 
'LAIS .<1 


OllAU 
AMU O 
NOH t\ 


ATIONII BOOK 


Anmial Report of the ImpeiTal Bepartment of Agriculture in ImVui for the IflDMiri 

R0pm*rof Hie VraperiarDepaXie^^ of Agriculture in India for the years 1905 UtS and PODO OT, 

Reoort^of Agrk^ Research Institute and CoRege,. Pusa (including the Repoitof 

She Imperial Cotton. Specialist) for the years 1907*09. Price, As. 4 or ud,. ,4, i- 

Report of the Agricultural Research Instituto and College, I usa (incuiding the Kt-poit of he 

k.,..,, 

o^Eefriiif a.. .... « ....• 

........ .. .... 

Repol’t'of tbe'AgriouHS’^U^^^^^ R'Ps 

ICrt on the Vvlfvl. of Agncultu.-e in India for the year 19 OD-IO. I’r^ A. I, or^ 

Report on the Progress of Agriculture in India for the year IdlO-ll. i act, As* -u .. . . 

{Out of print,) .. imi As. Oor 


Report on the rrogress oi iagricuma-M hi itmu*. - : y - 

Report on the Progress of Agriculture in India for the year Kdldu. I riu , .T. . , 

PiTeedings ofthe^Inter-Pro^^^ '‘G Calculla troin the »ud to 1th 

P,o.1;'S» “ r... .1. «... 

p.... .. ..- .»• .■.« 

... >«' 

1907 and following days (with Appendices), Price, 1;- p'Jf" ' N,. ]7tb Febi uarv 190s 
Proceedings of the Board of Agnculturo in India, held at I usa on the Rth i tui y 

and following days (with Appendices), f ruh Fehnnrv 1%9 

Proceedings of the Boanl of Agricultm-eiivlmha, held the hd.i Icbniaiy 

,.„oS.SS‘;L''KS"f 1BSS-.,,\S, t.Sr.'K;.. ... ...« ..... 

»i p..., ......... ..... 

P,.S.S?S“?Ba'S A\SfS>ps.>.« «■ 

s,.is;i,7 oSSii;:* te'KJS sss J-s.™* i. .■» .... ...... .. 

“J.mI." A-Q,..rt.r.y d.A.inp SrSS 

with agricultural economics, field and garden cicps, eoonomu. p > nests funciis 

manures, methods of cultivation, irrigation, cUmatie f 

diseases co-operative credit, agricultural cattle, farm implements and otlui ,gi 
SerLn Inla. Illnstrationf, inclurUng coloured plates, fg™ P~o1 ImuTwh^^ t 

Tf is edited fev the Agricultural Adviser to the Ooverofnent ot imiia, wii-o rue 

Msistenceof the Staff of the Pusa Agricultiiral B^eareh Institute. Annual Subsenp- 

tion, Bs, 6 or 8ii» Bd, including postage* bmgle copy, Bs. « oi oi?. .... 


Memoiks of the Department op Agricultdre in India are 
issued from time to time as matter is available, in separate series, 
such as Chemistry, Botany, Entomology, and the like. 


Vol, I, No. 

I. 

Vol. I, No. 

11. 

Vol. I, No. 

III. 

Vol. 1, No. 

IV. 

Vol. I, No. 

V. 

Vol. I, No. 

VI. 

Vol. IT, No. 

I. 

Vol. II, No. 

II. 

Vol, II, No. 

HI. 

Vol, IT, No. 

IV. 

Vol. 11, No. 

V. 

Vol. 11* No. 

VI. 

Vol. n, No. 

vn. 

Vol. II, No. 

vm. 

Vol, II. No. 

IX. 

Vol. Ill, No. 

T. 

Vol. III. No. 

II. 

Vol. Ill, No. 

HI. 

Yol. Ill, No. 

IV. 

Vol. Ill, No. 

V. 

Vol. Ill, No. 

VI. 


Vol. IV, No. 


V > 


BOTANICAL SERIES. 

Studies ill Koofc-Parasitisra. The Hausfcoriura of Saniahim album.-- 
Part L—Early Stages, up to Penetration, by C. A. Barber, m.a., 

Price, R.l. {Out of lyrint.) ' . ^ 

Fart II.— Tlie Structure of the Mature Haustorium and the Inter-relations 
between Host and Parasite, by C. A. Barber, m.a., f.l.s. Price, Ks. S, 
{OutofprinU) 

Indian Wheat Rusts, by E. J. Butler, m.b., f.l.s. ; and J. M. HaYxMak, 
D.v.s. Price, Rs. S. {OutofprinU) 

Fungus Diseases of Sugarcane in Bengal, by E. J. Butler, m.b., f.l.s. 
Price, Rs. 3. {Out of print.) 

Oossypium oUusifolium, Roxburgh, by I. H, Burkill, m.a. Price, R. 1. 

An Account of the Genus Pythium and some Ghytridiacm^ by E. J. 
Butler, M.B., F.L.S. Price, Rs. 4-8. {Out of print.) 

Cephalmros rimcms, Kunze : The ‘Red Rust* of Tea, by Harold H. 
Mank. d.sc., f.l.s. ; and 0. M. Hutchinson, b.a. Price, Rs. 4. 
[Out of prinU) 

Some Diseases of Cereals caused by Sderospora graminicola, by E. J. 
Butler, m.b,, f.l.s. Price, Re. 1-8. 

The Indian Cottons, by G. A. Gammib, f.l.s. Price, Rs. 7-8. {Out of print.) 

Note on a Toxic Substance excreted by the Roots of Plants, by P. 
Fletcher, M. A., B.SC. Price, Re. 1-S, 

Studies in Root- Parasitism, Part III.— The Haustorium of Olax scandens^ 
by C. A. Barber, m.a,, f.l.s. Price, Rs. 2-8. 

Studies in Root- Parasitism, Part IV. — The Haustorium of Cansj&ra Rheedii, 
by C. A. Barber, m.a., f.l.s. Price, Rs. 2*8. {Out of print.) 

Some Experiments in the Hybridizing of Indian Cottons, by P. F. Fyson, 
B.A., F.L.S. Price, Re. 1-8. {OutofprinU) 

The Varietal Characters of Indian Wheats, by Albert Howard, m.a., 
F.L.S.; and Gabrielle L. C. Howard, m.a. Price, R. 1. {Out of 
print.) 

The Mulberry Disease caused by Oorynmm mori^ Nora., in Kashmir, with 
notes on other Mulberry Diseases, by E. J. Butler, m.b., F.L.S. Price, 
Re. 1-8. {OutofprinU) 

The Wilt Disease of Pigeon-Pea and the Parasitism of Neocosmospora 
vasinfecta^ Smith, by E. J. Butler, M.B. , f.l.s. Price, Rs. 3. 

Studies in Indian Tobaccos, No. 1.— The Types of Niootiana rustwa^ li. 
Yellow Flowered Tobacco, by Albert Howard, m.a,, a.r.c.s., f.l.s, ; 
and Gabrielle L. C. Howard, m.a. Price, Rs. 4. 

Studies in Indian Tobaccos, No. 2. — The Types of Nicotiana tahacuni, L., 
by Albert Howard, m.a., a.r.c.s., f.l.s.; and Gabrielle L. C. 
Howard, m.a. Price, Rs. 9. 

Studies in Indian Fibre Plants, No. 1. — On two Varieties of Sann, 
Crotalaria juncea^ L., by Albert Howard, m.a., a.r.c.s., f.l.s. ; and 
Gabrielle L. C. Howard, m.a. Price, R. 1. 

The Influence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. 1.— The Experiments of 1907-08 and 1908-09, by 
Albert Howard, m.a., f.l.s. ; H, ME. Leake, m.a., f.l.s. ; and 
Gabrielle L. C. Howard, m.a. Price, Be. 1-8. 

The Bud-Rot of Palms in India, by E. J. Butler, m.b., f.l.s. Price, 
Rs. 2. 

The Economic Significance of Natural Cross-fertilization in India, by 
ALBERT Howard, m.a., a.r.c.s., f.l.s. ; Gabrielle L, C. Howard, 
M.A. ; and Abdur Rahman Khan. Price, Rs. 4-8. 

Millets of the Genus Setaria in the Bombay Presidency and Sind, 
by G. A. Gammib, f,l.s. Price, Re. 1. 
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BOTANICAi. SBmES-^mnfhi. 

Studies 111 Iiicllan Fibre Ll'iiit'-*, No, 2.— On tit’ll Vai of fithtani 
cammbmuSi L., and Stihtimifa, |.i., by Ali^rht lIott'ARi!, 

M.I., A.B.C.s , F,L,s.; ninHL4}5iUF.i LF L. i\ llow.Uiii, M.A. Pjife Hs. .1, 
Notes on the Iiiddemio und of .Stei'ility j.nd of i'roH. frrtilii’ itioii 

in tlie Indian Cottons, by H. M Aims Leak c, M. A.; uini IUm Fiia>aio 
P rice, E. 1. 

Tbe liilierltaiice of Red Colour, and the liei'tilaiity of Self fei iili/ ilior in 
Coirhofm capsularis, Linn., the coianion Fluiif, by IL H. 

B. sc.;aiicl I, H. BuiiEiLh, M.i., r.L.s, Price, R 1. 

Observations on Certain Fxtra-lisdian Asiatic by If. M iiuix 

, Leake, m.a. ; and Ram PkaisAD. Ibiw?, IL 1-b. 

The Morpholo^^y and Parasitism of Ehhuefviiki, h\ F. J. F. Shaw, I'.m., 
A.E.O.S., F.L.s. Price, Rs. 2. 

On the Inheritance of some Characters in Wheat - L by Ai.r.ijrr lli*w lu 
M,A.,, A.K.C.B., E.L.B. ; and GAmilKELE !i. €. Howaeik m,a.^ Pi ice, IL 1. 
The Influence of the Environment on the Milliiitf and Bakin’: Oualifie- 
of Wheat in India, No. 2. —The Ex|jeiiinents of IllMOIij mul bv 

Albert Howard, m.a., f.l.b. ; H. M. Leake, m.a., f.l.k. ; and 
GabeielleL. C. Howard, .M..U Price, K. 1. 

The Varieties of Soy Beans found in Bengal, Bihar and Orissa luitl tlieii 
■ commercial possibilities, by E. J. Wooidiousf-:, m.a., f.l.b, ; and 

C. Somers Taylor, B. A. Price, Eh, 2. 

On Fhijiophthfjra imrmiiira, nov. spec. A new liiseabe of the Castor Oil 
Plant, by J. F. IbvsTUR, B.se, Price, Ks. 2. 

Studies in Pemuospummi't by E. 'L Butlee, m.b., f l.w, ; .and 
G. S. ICULKARXI, L.Ag. _Price, Rk. 2. 

Notes on Pollination and Gross-fertilization in the (Common , Rice .Plant, 
Oryza saiim', Linn., by 6. P. Hector, M'.a., b.sc.. Price, ..R. b 
A S'Clerotial . Risease of Rice, by F. J» F. S.iiAW', ii.-Sc., .A.iiC'S,,, f.l.s, 
Price, ILL 

.Studies in'. Indi.aii Tobaccos* No. S.—The Inheritance of Characters .in 
Wicotiana iabcwwmf L*,'by G.ab.rielle L. C» Howako, m.a, .Fiice, Ra, 3. 
Studies in Indian Cottons, .Part I*-The Vegetative Cbaraefers, by ,11. 

Martin Leake, m.a.., bm.s. ; and Eam Prasab, Price, Rs. Ii8, 

Red Rot of Sugarcane,' by E.M, Butlbr, m.b„ f.l.s. ;aiid Abdul HA,Fiz 
Khak. Price, IL L ' 

Some New Sugarcane' Dis'Cases, l>y ,IL »l. Butler, 'M.b.,, f.l.s.,,; anc! 

' A.BDUL Hafiz Khan. F.riee, Rs. 2.' , . . ' y 

A Preliminary Note on the Classification of Rice in the Centra! .rrovinces,, 
by R. J. B. GRABAMtAM.A., ,B.6C. P,rice, Re, 1-S. , ^ 

The Influence of the Bnvironm.ent. on the Milling and Baking tonalities of 
.Wheat in India, No* 3. . The Bspei iments of 191142, by Albert Howa rd.' 
o.i.E.,'M.A. ; H. M. LbakE'j'M'.a. ; and G. L. C. Howaril m..a. ' Prioe, ll*'l 
or Is. 6d, 

Studies in Indian Sugarcaoes, No- I, Punjab CaneH, by G. A. Baebbii, sc.,p. 

Price, Rs. 3*8 or 5.?. fld. ,, , ' 

The Distinguishing Characters of Sugarcanes cultivated at babour, ^by 
E. J. WOODHOUSE. M.A. ; and S. K. Basu, m.a. ; with a Note on Chemical 
Characters by 0. SOMEILS TaYLOK, b.a. Price, Kc. J-H or 6d. 

The Potato Blight in India, by J. P. Bastue, B.se. Puce, IL 1 or U\ 64. 
The Genus i?/iisodowi« in Inaia, by F. J. F. Shavv, b.Sc, ; and S, L. 

Ajrekae, B.A., Dip. Agr. ICantab). Price, P;. 1 or B. bd, , 
Experiments on the Physiology of Indigo-yieldnig Glucosnies, by J?, IL 
Parnell, b.a. IT-ice, H. 1 or l.v. 64. 

Some Varieties of Indian Gram I Ghvi’/* L.), by Albert Howard, 

<J.S.E., M.A. ; GaBHIRLLEL. 0. HOWARD, M.A. ; aiul ABDUK RaHMAN 
Khan. Price, IL 1 or Is. 64, - . , •. ,. . , ■ ^ ' 

Studies in Indian OiFseeds, No. 1. Satllower and Mustard, by Albert 
Howard, ala.; Oabrielle L. G. Howard, m.a. ; and Abdur 

BahmanKhan. Price. Kc, LS or 2,‘«. 64. ^ 

, On the Inheritance of some Characters jti Wheat -If, iw Albert 


Howard, (m.k., m.a. ; and Gabriellk L. i\ Howard, m.a. Price, 
Re. 1-8 or 2#. 64. , , « 

The Wheats of Baluehistam Khorasan, and the Kiirram \ alley, by 
Oabrielle L. C, Howard, ala. Price, IB. 142 or 2 a\ 64. _ 

Observations on the Inheritance of Anthocyan Pigment in Faddy 
varieties, by G. F. HkiT’OR, m.a., R.se. (lu tH |uv&v.) ^ 

Studies ill. Indian Sugarcane^, No. 2, Sugarcane Seedlings including some 
correlations between Morphological Ghauicters and Sucrose in the 
jiiiee, by C» A. Barber, sc.d. Price B<. 3 or 4.v. %L 
Pollination and Gross-fertilization In the Jam* Plant, by IL J. D. Graham, 
M.A., B.sr. ihifkaprim.) ” .... 

PhytopMkora Hih on ffma by .1. i<. Dastue, b.m*. iht iM 

press-) 

Phytophihoru on FInm rosmt, by J. F. JiAKruR. B.sc. [In the prm-) 
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CHEMiCAL SERIES, 

The Composition of Indian Hain and Dew, by J. WxILTEr Le*\theii. 
I’h.n., F.i.c. Price. D. 1. 

The Composition of the Oil-Seeds of India, by J. Walter Tj^atukr. Pb.i>., 
F.i.c. Price, E. 1. {Outof prinL) 

The Pot-Culture House at the Agfricultural Research Institute. Pusa, by 
J, Walter Leather, ph.D., f.i.c. ' Price, Rs. 

Experiments on the Availability of Phosphates and Potash in Soils, by 
J, Walter Leather, ph.o,, F. I. c. Price, Ee. 1*8. 

The Construction of Drain Gauges at Pusa, by M. H. Arnott, M'.inst.c.e,, 
with a Preface by J. Walter Leather, ph.D,, f.i.c. Price, Es. 3. 
{Ouf, of print.) 

The Loss of Water from Soil during Dry Weather, by J. Walter Leather, 
ph.R., F.I.C. Price, Es. 2. {OutofprinL) 

The System Water, Calcium Carbonate, Carbonic Acid, by J. Walter 
Leather, pIi.r., f.i.c.; and Jatindra Nath Sen, m.a. Price, E. 1. 

Water Eequirements of Crops in India —I, by J. Walter Leather, 
ph.D., F.I.C. Price, Rs. S. 

The Nature of the Colour of Black Cotton Soil, by H. E. Annett, b.sc. 
Price, E. 1. 

Water Eequirements of Crops in India— -II, by J. Walter Liather, 
Ph.D., F.I.C. Price. Ks. 2-8. 

The Composition of the Milk of some Breeds of Indian Cows and 
Buffaloes and its Variations, Part I. The Milk of some Breeds of 
Indian Cows, by A, A. Meggitt, b.Sc. ; and Harold H. Mann, d.sc. 
Price, Re. 1-8. 

Records of Drainage in India, by J. Walter Leather, Ph.D., f.i.c. 
Price, E.l. 

The iSuS System of Rice Cultivation in Western India, by Harold H. 
Mann, d.sc. ; N. V. Joshi, b.a., b.sc., L.Ag. ; and N. V. Kanitkar, 
B.Ag. Price, R. 1. 

The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations* Part IT. The Milk of some Breeds of Indian Buffa. 
loes, by A. A. Meggitt, b.sc.; and Harold H. Mann, d.sc. Price, Re 1-8. 

A contribution to the Knowledge of the Black Cotton Soils of India, by W. 
H. Harrison, m.sc. ; and M. E. Ramaswami Sivan, b.a. Price, R. 1. 

The Date-Sugar Industry in Bengal, an Investigation into its Chemistry 
and Agriculture, by H. E. Annett, b.sc., assisted by G. K. Lele, 
L.Ag. ; and Bhailal M. Amin, b.a. Price, Rs. .3. 

Evaporation from a Plain Water Surface, by J. Walter Leather, ph.D., 
p.i.c. Price, E. 1. 

Studies in the Chemistry and Physiology of the Leaves of the Betel-Vine 
{Piper betle) and of the Commercial Bleaching of Betel- Vine Leaves, 
Parti, by Harold H. Mann, d.sc.; D. L. Sahasrabuddhe, b.sc., 

L. Ag. ; and V. G. Patwardhan, B.Ag. Price. Re. 1-8. 

The Gases of Swamp Rice Soils, Part I. Their Composition and Relation- 
ship to the Crop, by W. H. Harrison, m.sc. ; and P. A. Subramania 
Atyer, b.a. Price, Re. 1-8. 

The Experimental Error in Sampling Sugarcane, by J- Waiter Leather, 
V.D., Ph.D,, F.LC. Price, R. 1. 

The Fractional Liquefaction of Rice Starch, by F. J. Warth, .m.sc. ; an<l 
D. B. Darabsett, b.sc. Price, E. 1. 

The Yield and Composition of the Milk of the Montgomery Herd at Pusa 
and Errors in Milk Tests, by J. Walter Leather, v.d., ph.D., f.i.c ; 
and A. C. Dobbs. Price, R. 1 or 1.9. Qd. 

The System Potassium Nitrate, Sodium Chloride, Water, by J. Walter 
Leather, v.d,, pIi.d., f.i.c. ; and Jatinora N.ath Mukerjee, b a-, b.sc. 
Price, R, 1 or l9. 

The Systems— (A) Water, Magnesium Carbonate and Carbonic Acid, (R) 
Water, Calcium Carbonate, Magnesium Carbonate, and Carbonic Acid, 
by J. Walter Leather, v.d., pIi.d., f.i.c.; and Jatindra Nath Sen, 

M. A, Price, R. I or l9. 6dJ. 

Studies of an Acid Soil in Assam, by A. A. Meggitt, b.sc. Price, R. 1-8 
or 29. 6cf. 

The Gases of Swamp Rice Soils, Part II. Their Utilization for the Aeration 
of the Roots of the Crop, by W. H. Harrison, m.sc. ; and P. A. Subra- 
mania Aiyer, B.A. Price, R. 1 or I 9 . Qd. 

Soil Temperatures, by J. Walter Leather, v.d., f.i.c. Price, Rs. 2 or Ss. 

Soil Gases, by J. Walter Leather, v.d.. p.i.c. Price, Re. 1-8 or 2.?. 6d. 

The Gases of Swamp Rice Soils, Part III. A Hydrogen-Oxidizing Bac- 
terium from these Soils, by W, H. Harrison, d.sc. ; and P. A. 
Subramania Aiyer, b.a. Price, As. 12 or 1.9. 

Factors affecting the Cooking of Dholl {Cajanus indicm). by 
B. V iswanath, T. Lakshvtana Row. b.a., and P. A. Raghunathswame 
Ayyangar, b.a. Price, R. 1 or 1.9. 6d. 

The Insects attacking Stored Wheat in the Punjab, and the Methods of 
conaba^ng them (including a Chapter on the Chemistry of Respiration), 
by J. H. Barnes, b.sc., f.i.c, ; and A. J. Gro ve, m.sc. {In the press^) 
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, CtIBMICAL 

Studies .ill .'the Chemistry a«d Physiology . of tlsa Leaves of the BeteLViiie 
(Piper beik) and of the-. Commercial Bleaching of Betel- Vine Leaves, 

' Part If, by Habo'u.) H. . Mas^k, cksc, ; and V* C, PatwakwiaN, if.Ag* 
Price, E. 1 or I#. 6cL , 

Tlie Gases of Sm-amp Rice Soils, Part 1V» Hit Source of the l.hiieoy>> Soil 
Nitrogen, by W, fi, Haerisoh., ; and iC A. Scbhama.nia Aiyer, 
B. A. (In the press^l ■ ■ 

ENTOMOLOaiCAL SERIES. ■ ■ : : 

The Bombay Locust Linii.l* A Report on thelnvestig-i" 

tions of , 190^04, by H. MAXWELL-LlSFUOy, ALA., r.'fi.s., F.Z»JS. 
Price, Its. 2-S. 

The more Important , Insects injurious to: Indian Agriculture, by H. 

Maxwell-Lefeoy, M.A., B'.e.s*, f.z.s. Price, Hs.. 3. {Ont oj print.) 

The Indian Surface Caterpillars of the Genus Affrotu^ by H. Maxwell- 
Lefroy, M.A., F.E.s., r.z.s. L and Cb C., Ghossii, ila. Price. Es, Lb, 
{Out of print») 

Individ ual and Seasonal Variations in Hdopdtu Thu-mra, Waterhouse, 
with, description of a new species of IJdopdibt by IIaeolp.H.. Max.x, 
B.sc, Price, Ks, 1-b. 

The Cocctdjfi attacking the Tea Plant in India and Ceylon, by K. E- 
Green, f.k.S., f.z,s. ; and Harolo H. AIann, n.se. Price, It. 1. 
[Out of print,) 

The Alustani Sawfly /ovmmc, King.), by H, Maxwell Lbfrijv, 

Af.A., F.K.S., F.z.5i. ; and C. C. Ghomh, Ila. Price. It. 1. (Out of print,) 

The Rice Bug {Leptcrorim mricorniHf Fabr.)^ by H. ?>lAAv;ELi,~LEFi40V, 
AI.A., F.E.S., F.Z.S. Price, U. L 

Remarks on Indian Scale Bisects {Corrkitr), Fart HI, by E. FJ. Green. 
F.E,s., F.z.s. Price, Hs. l-S. 

The Red Cotton Bug {Dt/sderruH Fabr.), by H. Maxwell- 

Lefroy, M.A., F.E.S., F.z.s. Price, E. 1. {Out of print) 

The Castor Semi-Looper {ophin,m rndinrle,, Dr,), by H, AIaxwkll 
Lefkoy, M.A., F.K.S,, F.z.s. Price, its. 2. (Out of priuL) 

The Tobacco Caterpillar (Prortoi'a HUoraiidp by H. Max\\ ell-Lkfroy, 
Ai.A., F.B.S., F.z.s. Price, R.S. 1-8, (Oiti of print,) 

The Cotton Leaf-Roller {Sylepta derogata, Fabr,h by H. AIaxwell-Lefrov, 
M.A., F.E.S., F.Z.S. Price, Es. 1-8. {Out of prinL) 

Notea on Indian Scale Insects (C'o<Jcidap)> by H, Maxw'ELL-Lefeoy, m.a,, 
F.E.s., F.z.s, Price, Eh, 1-8. {Out of print*) 

Ijife-Histories of Indian Insects I), by H, Maxwell- Lkkko\ , 

- M.A., F.E.s., F.z.s. Price, Ra. 2. 

Life-Histories of Indian Insects -“II, Some Acjuatic Ithyuchoin and 
Col€G|>f«ra, by l). NovvrOJEE, B,A^ Price, Es. 1-8. 

Life-Histories of Indian Insects-IIL The Rhinoceros Beetle {OryMm 
rhinoceros) and the Red or Palm Weevil {Ithynehophorus fernitjineus), 
by C, CV Ghosh, :B.A. Price, Bs. 2. ■ ■ 

The Food of Birds in India, by C. W, Mason% xi.s.E.AA*,, edited by B, 
AIaxwbll-Lefeoy, M.A., F.E-S., F.z,8, Price, Rs. 7-8. 

Eri Silk, by H. Maxwell-Lefhoy, M.A., F.E.s., F.z.s. j and C, C. Ghosh, 

. B.A. ' Price, Ra.' 3. . 

Tetrigiuie {Acridiimf) in the Agricultural Research Institute, Fusa, 
Bihar, with descriptions of new species, by J* L. Hancock, f.e.s, 
■■Price.lL'L , ■ 

The Big Brown Cricket {Brachytrypis acAa^mia, Stoll), by C. C. Ghosh, b.a. 
Price, R. 1. 

Life-Histories of Indian In»ect8--IV {UymmopUra)y by G. R. I>un\ 
■. :B,Ar-''Price,'Rs, 2 # , 

Inquiry into the Insecticidal action of some Mineral and other Compounds 
on Caterpillars, hy^ H. Maxwell-Lefroy, m.a., f.rs,, f.z.s, ; and R. S. 
Fin LOW, b-Sc. Price, Es, 1*8. 

The Disease of Indigo, by A. •!. Grove, m.sc, ; and C- C. Ghosh, 

B A. Price, Bs. 1-8 or 2te* 6d. 

Life-Histories of Indian Insects— V. £epido}Ami fButtertHes), by C. 0. 
Ghosh, B.A. Price, Rs, 2-8 or 3s. 

Indian Sugarcane Leaf hopper abtrritnSt Kt^by), by C. S. MisiiA, b*a, 

{In the prm4 
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BACTERIOLOQICAL SERIES. 

Studies in Bacteriological Analysis of Indian Soils, No. 1, 1910-11, by C. M. 

licl’cmNSON, B.A. Price, Rs. 2-S. 

Rangpur Tobacco Wilt, by C. M. HuTCHiNSOxX, B-A. Price, Rs. 2. 

A New Nitrite- forming Organism, by N. V. JOSHI, B A., B.sc-, L.Ag. 
Price, R. 1 or U. diL 

Azotobacter and Nitrogen Fixation in Indian Soils, by J. H, Walton, 
B.A., B SC, Price, R. 1 or U. M. 

Bacterial Rot of Stored Potato Tubers, by C. M. Hutchinson and 
N: V. JosHi, B A., B.so., L.xAg. Price, R. 1 or Is, 6d. 

Bdkhar— the Indian Rice Beer Ferment, by C. M. Hutchinson and 0. S. 
Ram Ay YAK, B. A. Price, R. 1 or l5. 6d. 




VETERINARY SERIES. 

Anapliylaxis in the Larger Animals, by J. D. E, Holmes, m.a., i).Se., 
M.K.C.Y.S. Price, Rs. 2. 
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{i) Vol. XT, PaM I, (}f Ttii& Jowmal. 

In the article on “Indian Hemp Fibre,” pp. 31 — 41 , substitute 
“ Saun-hemp” for “ Indian hemp” wherever it occurs. 


{ii) Special Indian Science Congress Number of the Journal. 

Page 96, 4th line from bottom. For “ to evaluate t ime ” read 
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AGRICULTURAL MUTUAL CREDIT IN FRANCE 
AND THE WAR, 


[ We extract the follovnng trom an artitsle hy C4. Louee ifi the 
Bulletw des Syyidienfs mjricoles dn Jura. It was these Syiuliratyt 
acp-icoles that rendered easy the payment of tlie indeinnily in the 
Franco-Prussian wai-. It is tlie spirit of these Byndicats ayrkoleft 
tliat will enable our allies, with us, to win tliis great world 
war : it is the spirit of these Hyndicota ayricoles that, after the 
war, will raise a greater, a more prosperous, and a more glorious 
Prance. — (Editor.)] 

“■ The action of the Regional Bank of Mutual Credit of 
Burgundy and Franche-C'omte during the war may he summarised 
as follows At the beginning of the war, the total deposits for 
which the Regional Bank and the local banks were lesponsible 
amounted to the sum of two and a half million francs. The depasits 
belonged to about 3,000 individuals, all small capitalists and thrifty 
cultivators, who, having acciuhulated a small fium of money by dint 
of toil, were the more liable to the fears that might take possession 
of the public at the beginning of hostilities. 

“ These societies found themselves in the same positioti as the 
Savings Banks and other institutions of credit that were in direct 
contact with the savings of the people, and like these they were 
liable to see their clients insist upon their deposits being refunded. 

“ Their situation, however, has been quite different : no demands 
have been made for repayment : there was no need for a moratorium. 
They have even received, since the beginning of the war, new deposits 
of the total value of 120,000 francs. 

“ In the country districts, the people are only too much inclined 
to believe that debts need not be paid during the war, and one might 
be inclined to predict that the repayment of small debts would be 

( 2j!1 ) 15 


AORICDLTOBAL journal of INDIA [^XT, III, 

suspended, the moratorium having, moreover, deferred the time 
of tlieir failing due to an undetermined date. 

“■ Tire agricultural credit institutions of Burgundy and Franche- 
Comte have'" upset the least pessimistic forecasts of this kind and 
proved themselves capable of facing the most critical situations. 
In fact, the Regional Bank, seeing that the cultivator were realising 
large sums on account of the requisitions and the rise in the pi ices 
of the products of the soil and of cattle, insisted on the local banks 
obtaining at least partial, if not complete, repayment, whenever 
the condition of the borrowers permitted it, without in any way 
involving in difficulties the families of the men mobilised. Since 
the beginning of the war the sum of 434,000 francs has been received 

under the head of repaid loans. 

“ With the deposits entrusted to it, and the repaid loans plus 
the sum standing to its credit with its banker at the beginning of 
the year and which the banker paid into it, the Regional Bank has 
bought over 900,000 francs worth of Treasury bonds.” 




THE HA.ND-FBEDLNG AND MANAGE:^rENT OF 
BUFFALO CALVES AT A DAIRY. 


ROBERT G. ALLAN, M.A., 

Principal^ Agricultural College, N'agpnr 


J. V. TAKLE, L.Ag., N.D.D., 
College Dairy Overseer, Nagpur. 


Calf raising, though frequently neglected or carelessly carried 
out, is an important section of dairy management. Tire im- 
portance of the subject is proportional to the milk capacity of the 
individual buffaloes and cows forming the herd ; to the difficulty 
of procuring, by purchase, substitutes in their place and to the money 
value which is likely to be got for such animals as it is necessary to 
sell from the herd. Dairying on modern lines, with due care to 
hygienic conditions and purity, cannot be worked at a profit by 
filling up a herd with inferior low-yielding animals and by depending 
on the number of animals rather tlian on the quality of the 
individual for the necessary bulk of milk. When the animals of a dairy 
herd are individually poor there is little scope for or inducement 
to the careful raising of the progeny. On the other hand, good 
milkers are comparatively rare and the present system in many 
dairies of making no real attempt to raise the calves properly 
and of depending on the purchase of milk stock from external sources 
is creating a drain on the supply of good milkers (for example the 
Sindhi breed of Karachi and the Hurrah buffalo of Delhi) and 
raising the price without any adequate effort to repair or replace the 
loss to which the milk interests of the future are being subjected, 
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Criven tluir ii foundation lierd of carefully selected good milkers is 
establislied, due attention to the raising of the progeny, in 
particular th.e ]n ogeny destined to extend the herd or replace its older 
members, is both desirable and profitable. A herd wliioh is 
dependent on purchases for extension and replacement can^ never 
really hope to make that definite improvement in individual 
milk production which is the foundation of profitable dairying. At 
the same time the chances of the introduction of disease into the 
herd are much greater in one based on purchase than m one based 
on home breeding and raising. If it is intended that the future 
stock be raised in the dairy, the raising must be carefully done. 
Othervdse the death-rate among the calves will be high and such 
as come to maturity v^ill fail to maintain the milk producing level 
of their dams. In the writers’ opinion a very fair proportion 
of the blame for the low yield of Indian buffaloes and cows is to 
be attributed to the wretched conditions of food and care under 
which they are raised during the first 7-8 months of their lives, 
as young calves. It is commonly remarked that she-bufialoes 
raised in big dairies have seldom, if ever, the milk production of 
purchased buffaloes from up-country. This is entirely due to 
the lack of care and sufiicient food generally given to calves at 
such centres. In the writers’ opinion and experience, home-raised 
Delhi buffaloes will give an equal or eAfen better production than 
their clams, provided a certain amount of care is given in the earlier 
months of their existence. They can be raised as satisfactorily, 
if not more so, on a diet of separated milk and a proper substitute, 
as when allowed to suckle freely. Indeed in certain cases, calf 
ailments are traceable to the high fat percentage and excessive 
richness of the dam’s milk. 

The notes on calf raising which follow are the result of the 
practice found most satisfactory at the College Experimental Dairy. 
The system of calf raising outlined here is based on the possession 
of a herd of medium to good milkers and is 1 ‘estricted to such 
of their progeny, essentially the female side, which it is intended 
shall be used for the replacement or the extension of the existing 
herd or to such as will find a market at a reasonable figure if sold off. 
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Tiie larger majority of the calves haiidied by the dairy are ladVaio. 
'rhe fiuthdo calf is an easier auinial to separate from its mother and to 
liaiid teed and the motlier is less iiifiiienoed bv t!ie pi'cseiii-e or 
;!.bseiiee ol her calf Tli.ey are, however, much luore delicate than 
cow calves, and unless c.-uv is taken, the mortality maybe O', high 
as 15 per cent. Cow calves separated from their mothers can be 
raised by liand with a little patience thougli tltey take to pail-tecdiiig 
more slowly. Usually. uules.s the iirst calf is .sejiarated, t he matt*ntal 
instinct of the mother is so strong as to render complett' sejtai'atioii 
of a later calf almost impossible and any attcmjit to do so ju'oduces 
an adverse effect on the flam’s pr’oduction. .Mamy of the priints 
recorded here a, re common to both buffalo and cow f:idve.s and the 
methods recommended for I'aising buffalo calves are (‘i|ua!lv 
applicable to cow calves. Since the introduction of those methods 
in the college herd there has been no mortality iimoiig bulhdo calves 
and only one calf dieil during the period of about twenty months. 

For experimental purposes at the dairy and in older to test 
principles, all calves are maintained alike, though, tlie me.le IndTalo 
calf receives a slightly lower diet. The male buffalo calf is lu'wever 
an animal which, it is scarcely wmrth raising on any impioved lines 
unless destinefl as a possible herd sire. Economically, they are 
more profitable if dead tlian w'heu alive, and an enquiry into any 
Indian fimlee’s l.msiness will show tliat the death-rate among 
buffalo male.s is out of all pioportiou to natural eanses amd tliat 
their natural delicacy, as they arc liarder to raise than lenudes. 
is made tlie most of. 

The Dairy deaJs in both whole milk and milk product.s. A 
f:ur proportion of tlie buffalo milk is separated. Tliis scpar!'.ted 
milk i.n'ovides the hjisis of the young stock feeding, the bahuiee 
being sold off. 

The high, death-rate among young calves, in particidai’ buffalo 
calves, arises from one or oftener a combination of the following 
(lau.ses : 

(1) Lack of sufficiency, regularity and frequency of feeding. 

(2) Lack of cleanliness. 

(3) Ijack of sufficient exercise. 
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(4) Absence of care at the time of birth and absence of 
preventive steps against scour, white scour, worms 
and bronchial diseases. 

After a few remarks on the condition preceding birth the subject 
of calf raising bv hand will be dealt with from these standpoints. 


While in Calf. 

Tn the large majority of cases the average buffalo remadns 
dry for from 2-4 months. In only two cases in the writers’ experience 
has this period been less than one month. The length of time 
for which the buffalo will remain dry is dependent on the breed, 
on the individual, on the length of time which elapses between 
calving and covering, and on the quality of the fodder supply. The 
general average amongst the breeds on the college farm is for 
Deihis 10 1 months in milk, 2 months dry ; Surtis about 12 months 
in milk and 3|-4 months dry ; Local (Decoani) about 9-10 months 
in milk and 4-4| months dry. Thus the necessity of forcibly drying off 
so as to permit of 6 weeks’ rest is so rare as scarcely to require 
attention. During the earlier part of this period a good supply of 
nutritious fodder is all that is essential. If the fodder is of poor 
quality, as is sometimes the case in the hot weather, a small amount 
of some cheap concentrated food, for instance undecorticated cotton 
cake, can be fed. It is a mistaken policy to underfeed a milker 
during the rest period, more especially if she is a high yielder and if 
the time of rest between dr 3 dng off and calving is likely to be short. 
Rich food is not necessary— only an ample amount of digestible 
material in the fodder is required. Such concentrated food as may 
be fed in this period is only to be regarded as making good any 
defects in this respect in the fodder which the owner is forced to 
feed. Some 3-5 weeks before calving is due, there should be a small 
addition given in the form of concentrated. This amount should 
be increased weekly up to calving time, so that she calves on a rising 
! ' " state of vigour. The length of this period of concentrated food and 
the amount finally fed in the week previous to parturition are 
dependent on the length of time the animal has been dry or without 
t concentrated food and the probable milk yield of the buffalo 






HANft-FEEDiNG AM) JIAA%\«EMEXT OF BCKFAU) CALVES 


after she has calved. If the animal has been dry for some months 
this period should begin sooner. If the milk yield expected is high 
the increments added eacli week and the mass total in the ia.sl week 
should be greater. The foods available at economic rates in the 
country are variable and so no very definite recipes can be given. 
The follovdng, however, will illustrate this principle ami be the 
first step towards a liberal milk supply and a sati.sfactory cal!. 
First week, give ].| lb., second \veek 2 lb., and then one ad<litioual 
pound per week up to the fifth week when the diet will be 5 lb. 
The concentrated .should consist of a mixture of oil-cake with eitlier 
bran or climii in about equal parts. Tire period before parturition 
is an impoibant one — perhaps of more importance from the .stand- 
point of the female’s milk yield than from the quality and vigour 
of the calf, unless the female is particularly badly treated at this 
period, which unfortunately is too often the case, thnie rally 
speaking, the better the feeding of the female, e.specially if in first 
calf, without extravagance, the better the chance of a virile calf 
and a good milk flow ; that is, provided the female inherently 
possesses a good milking tendency. 


During and After Calving. 

At fij'st sight the care and feeding of tlie female at tliis period 
would appear to have but little direct eft’ect on the call, .specially 
one which is to be hand-fed. There are, however, one or two 
points which must be closely attended to or the result to the calf 
may be fatal. Before parturition is due, say some 3-4 days, the 
female should be separated from the herd, removed from the common 
stalls and placed in a calving stall, preferably a loose box. In 
the WTiters’ opinion a room of galvanized iron, with a remo\ able 



should be avoided. Pj'obably one of the best diets at this period 
and for some days after calving is one consisting of half hajra and 
Jialf bran or three parts of the former and four parts of the latter. 
Oats could no doubt replace hajra; but the former is the diet fed 
by the writers. The amount of this mixture will vary between 
4-8 lb. according to the expected milk capacity of the mother. 
The important points at this stage are a clean spot for calving and 
a laxative diet to prevent any disturbance in the milk (colostrum) 
production after calving. One of the commonest sources of loss of 
calves is navel-ill. This is closely associated with infection from 
a dirty floor and lack of immediate steps to disinfect and tie up the 
navel string immediately after separation. A calf dropped in the open 
rarely suffers from this, and, if a suitable calving shed is not available, 
probably the next best place to tie up is in the open under shade. 


The Feeding and Management oe the Calf Immediately 

After Birth. 

The calf should be placed before the mother who will lick 
it and thus remove most of the mucilaginous mattei adhering to it. 
The calf’s mouth and nostrils should be freed of mucilage to 
permit normal respiration and steps should be taken, as mentioned 
above, to wash the navel with a 5 per cent, antiseptic lotion and tie 
it up, using silk thread or gut. If not properly cleaned by its 
mother the calf may be rubbed down with straw. In some oases 
the calf may be removed immediately after calving and cleaned 
down in a separate shed, but there is no direct advantage gained. 
In about 6-8 hours the female will pass her after-birth and by then 
the calf will be beginning to attempt to reach the teats. This is a 
point at which management varies. Some raisers permit the calf 
to suckle for one or two days, others a week or even longer and otliers 
remove the calf entirely. In deciding action certain considerations 
must be borne in mind. These are (1 ) the effect of removal on the milk 
flow of the female, and (2) the effect of non-removal on the aptitude 
with which the calf will take to hand-feeding later. A certain 
proportion of sh e-buffaloes do not appear to be affected by the entire 
absence of the calf. Others, though not requiring the calf to start 
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iJie milk How. lire quieter aiul more easily luutdled if tlieir oall is 
beside them. A few oumiot be got to milk unless rlie ealf stmts tiu* 
flow. Usually these are buffaloes which have been oei'mitfiMl in tlu* 
past to suckle their young. Iii the case of cow.s the maternal mstiiin! 
is greater and a cow whicli has once been suckled by her calf i-^ 
difficadt to handle in its a,b.seuce and not infrequently reftiso to 
<lrop her milk, unless the calf starts the flow. reg;irds the ini,>e 
of hand-feeding later, there is nodoui>t tlua. the longei- sIk* e,aiv(>^ 
are permitted to siickde. the more diffiiailt it becomes to i>(>l them 
to pail-feed. A buftiilo calf, sejtarated from it.~ da.m, say c, wei’k 
or 10 days ci'ter ctilving, can be got to ptiil-feed with little troulde 
and generally without seriously affecting the milk How of tlte dam. 
A cow calf is extremely difficult to train and, indeed, in some cases, 
impossible, while the cow, even in her first ejijf. will pi-obabJy shu\i- 
a falling off in milk. Ftom these facts tlie writers belutve in the 
immediate separation of <;alves, particularly in the ciise of cow 
calves. Such separation in tiie case of the latter is possibh' onl\' 
if done at the first calf, before the female has luu! an oi)j)ort unity 
of experiencing tlie effect, fn the case of buffalo it is not so al)solute- 
ly essential, but, with a view to the greater ease with which the calf 
take.s to the pail, it is probably desirable, unless the luhlor is caked 
or out of condition. The mother must of course bo thoroughly 
hand-milked in the absence of tlie calf. Assuming that early 
separation is decided on, the calf should get its first lesson in pail- 
feeding some 0-7 houis after calving. Tills is done by putting the 
middle and the fourth fijiger of the right hand in the calf’s mouth. 
When the fingers are introduced the calf begins to suck, and the hatid 
should then be lowered very gently into a shallow vessel (amtainiug 
between one and two pounds of the colostrum drawn from its mnt her. 
In the first efforts th.e calf draws the milk by sucking on the fingtu'S, 
but in two or three days it will begin to take up milk from the pail, 
still assisted by the hand, and within a week will diink <lireot. 
During the first 10 or 12 days the calf must get its mother’s colo- 
strum. Ordinary milk will not do. During tliis per-iod it should 
receive its milk at least 4 times a day. The milk fed immediately 
after the morning and ewning milking needs no special attention. 
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Tiie milk fed at intervening times must be warmed to about 100- 
101°F. The vessels in which it is fed must be clean and the milk 
fed fresh. Neglect of any of the above points will probably lead 
to stomadi troubles. After having its milk, it is advisable to wash 
the calf’s nostrils and mouth with water and wipe them dry. 


Calf Feeding. 

This section refers to feeding till over, at least, 6-7 months 
of age. The largest mortality in buffalo calves occurs between 
the age of 10 days and 4 months. The subject of calf feeding by the 
aid of separated milk and substitutes is one on which a good deal 
has been written. The schedule below gives the standard lines on 
which female buffalo calves and males of possible breeding value are 
raised at the College dairy. It has worked with complete success 
for the last two or three years. The variation in the character of 
the substitutes will be discussed later. 

Schedule FOR Pail-eed Calves. 

(All buffalo female calves and males of 2 best milkers.) 

I. JP&riod : length 45 days, 0-1 (^) First 10 days, mothers 

colostrum 4-5 times a day. 

(6) Remainder of time whole milk up to about 5 lb. fed in 4 
meals. 

II. Period .- 45 daijs, l|-3m.— Whole milk to give way to skim 
and linseed gruel substitute. 

Beginning with 5 lb. whole milk in 3 feeds, skim milk and gruel 
replace midday meal and later the other two by a process of gradual 
dilution, till in about 20 days the diet is 5 lb. skim milk. The 
linseed starts with a few spoonfuls and is eventually raised to about 
i lb. 3 feeds per day. A small q[uantity of bran and chuni is given 
during this period. 

III. Period: 4c5 days, 3-4-|m.— Continue skim feeding 5-6 lb. 
with (1) I lb. linseed as gruel followed by 1 to Ij lb. bran and 
chuni, or (2) replace linseed and bran-cAimf by 1 lb. juar meal and 1 lb. 
bran fed after milk. In this period the midday meal should be 
skim milk with a little linseed gruel or skim milk with a handful of 
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tlie bulk of oonoeutmto being fed morning and evening, 

3 feeds per day. 

IV. Period : 45 daifs, 4|-6«j.— Replace the linseed gruel or a 
portion of juar by cake. Reduce skim milk and (nitring out midday 
meal till in about 10-15 days the milk ceases and the diet is 
(1) I d). bran J lb. cake .Ub chuiii 

or (2) I lb. bran I lb. cake 1 \h. jmir inea.!. 

2 feeds per day. 

Y. Period: 45 ddija, iS-’lliii. — Increase concentrates. 

(1) I lb. bran f. lb. cake r! lb. clnnii 

or (2) I' lb. bran i lb. cake 1 lb. jn«r iiKiai. 

2 feeds per day. 

VI. Period, .■ 135 days, 7-J-12>«.— Reduce concentrates til! by 10 
months or so, 1 lb. is being fed of either of above mixtures, 
2 feeds passing to one. 

Fine fodder should be given in the second period and by its 
close the calf should be consuming a fairly apjtreciabh? amount. 
It should be allowed access to what it rei^uires. The fodder given 
should be of good quality. It sliould also be as succulent as ])ossible. 
If, however, .it is unused to succulent material its introduction 
should be gradual, though eventually it can form a large part of the 
fodder diet. At the College farm succulent food is met between 
mid-July and mid-September by grass, mid-September to mid- 
December by sorghums, from mid-December to mid-April by 
berseem and the balance of the year by silage. Very young calves, 
if born in the silage period, depend on a small quantity of guinea 
grass in the early stages of fodder feeding. The milk or separated 
milk fed should approximate in tempeniture to about lUO'F. 
Morning and evening feeds immediately after separation do not 
require special attention, as, at the dairy, separation of buffalo 
milk for butter or ghi purposes follows immediateh' on milking 
and the fall in temperature is inappreciable. The midday feed 
requires warming to about 100-1 01 °F. The linseed is weighed out 
according to the needs of the stock and made into a gruel, using 1 
part of linseed to 6 of water. A quantity of this gruel projiortioual 


AGRICOLTURAIj journal of INDIA 


[XI, III. 



to the weight of linseed due to a calf, is then mixed witli the skim 
luiik. Aimimportant point is that the vessels in which the milk 
is fed must be kept thoroughly clean and should be scalded as 
thorouo'hly as if for human use. Calf illness is not infrequently 
traceaUe to lack of care in this respect. The grain feed is weighed 
out on the same lines, moistened some time in advance and fed 
hv measure after the milk. At feeding time the calves are tied 
.separately ; each then receives its portion in an iron bowl. Tying 
at feeding permits the slower eater to complete without being 
worried or robbed, prevents calves sucking each other and ensures 
that each gets its proper share. Attention should be given to 
the dung, generally passed after feeding, as this affords a fairly 
ready index of health and the suitability of the diet. It is a 
mistake to imagine because skim milk is being fed in place of whole 
milk that a larger bulk of milk is necessary for support. The 
amounts of milk fed in the schedule are sufficient, and attempts 
to markedly increase these have generally resulted in diarrhoea. 

With regard to the nature of the substitute the writers are 
of the opinion that up to about the middle of the second period 
linseed gruel forms one of the best substitutes. After that date 
considei-able variation is possible. 

The following experimental feeding illustrates this and is th.e 
cause of the duplicate feeds in the schedule. Frequently it may be 
found to be more economical to use a grain diet. The calves of both 
groups were alike in age and averaged about 3 months, and up to 
the date of starting the experiment, both had been raised on separated 
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milk and linseed as outlined. 

The diets for groups A and B were as follows 


Group A 

(5 


1st pel iod 
45 days. 


•2/3 


•2nd period 
45 days. 


3rd period 
30 days 


(m 

Wi 

Im 


lb skim milk 
1b. linseed <rruel 
lb. bran ) 
lb. churn ' 
lb. chuni 
lb. bran 
lb, tilli cake 
lb. chuni 
lb. bran 
lb. cake. 




,, 


Group B. 
5 lb, skim milk 
1 lb juar meal 
h lb. bran 


fed after milk 


I lb, jucvr meal 
^ lb. bran 
^ lb. tilli cake 
^ lb. juar meal 
^ lb. bran 
I lb. cake. 
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Tliu« in group A in the lirst ])cri(!(i tinne iiigiuu' prupor- 
tion of oil and proteid, in group B ;i, higher proptutioii . o!' earho 
hvdrate. In the subsequent periods A dilTered ironi B in heA'iiig :i 
higher proportion of pi'oteid. All the riiiniuis Hu?.iiiti)h!(‘(! a gond 
condition and the devehumient of the piuts of tlic iioily alihe. 
In the first period, animals in B group in tin' hegiiming -howed .some 
slight tendency to scour and they were at the end perlmps little 
softer oil haiulliug. 

The following are the progressive aventge gains per !u'a,d of 
ea.ch grouji : 

End of so flays End of (ill d.'iys End of SMI days End of 1211 days 
Group A 181b. S8 lb. 081b. 112 011). 

Group B 3111). 59-(ilb. llllb. 119 lb. 

Group B thus made an average gain per head of 20'4 lb. in 4 
months. 


The araoiuit fed 

A per head ■ 

B per head 

Skim milk 

... 1951b. 

195 lb. 

Linseed 

■ "... ■■ ... ■ '251b. ■' 


Jwcr?*-meal 

"... ■ — ; 

95 ih. 

Chum 

... "95 lb.. 


Bran 

48 1b. 

00 lb. 

Cake 

49 ib. 

49 lb. 

CoHt Rs. 

1340 

1240 

Price per lb. of ir.crea.se 

live wei^ibt. ... 2 %Tj annas 

1*70 aimas. 

Feed B thus gave 

a greater increase and cost 

04*5 anna !ef 

lb. As there are 

considerable divergences in 

tl'.e cliaractei 


of the two diets a fairlv widt' margin of food stuffs is iippareutly 
possible. The general results bear out simihir exjierimeiits on 
cow calves in America. 


Bousing ani> Exercise. 

Young Galve.s do not require very elaborata- lioibsing, at any 
rate in the Central Provinces. The general calf siied i.s a galvanized 
iron building covered with a thatch, protoctofl tow'ards the south- 
west and north and open towards the east. In the writers’ opinion 
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})oI:ji the iron and the thatch are important. Iron prevents the 
existence of harbours for ticks and other parasites and an external 
thatch makes such a building habitable in the hot weather. 
The floor of the shed is dry earth and raised about 6"-7" 
above the general ground level. It is divided into three com- 
pai'tments and each compartment has a fenced run to the 
east of the shed, about four times the width of the shed in 
length. Possibly four sections might be advisable, but are not 
essential. 

In the coldest and wettest parts of the year, the youngest calves 
are generally housed at night in a large loose box, as, if unprotected, 
they are subject to broncho pneumonia. In the general shed 
the chief points to pay attention to are (1) protection against 
rain and Excessive heat, (2) freedom of movement at will, 
(3) a grading of the calves to each section according to age 
and size, and (4) cleanliness. In addition to the movement 
possible in the small paddock, calves should be allowed to go 
out daily in a neighbouring field in the general farmyard. 
Ample, though not excessive, exercise is an important 
item in keeping them fit. 


Watering, Salt and Lime. 



During the first month or so the calf shows no demand for water 
—the water in the milk being sufficient ; after this— in particular 
when they have begun to take up fodder— the need increases. There 
should be ready access to a clean water supply, preferably in a water 
trough in the calf pens. If this is not fitted in the calf pens, they 
should be taken to the water supply at least twice a day in the cold 
weather and four times a day in the hot. The fact that a calf needs 
water in addition to what it gets as milk is too often overlooked 
in rearing calves by hand and causes the calf to gorge the milk with 
bad efiects. 

Salt is an essential. It should be supplied in small quantity 
with the concentrated food. At the same time it is not a bad plan 
to have a block of rock salt hung in each pen or shed, It 


f 
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Strengthens the appetite and stimulates digestion, a i'aeror i 
importance in keeping condition. In the pen in wliich the calvi 
three months are kept it is advisable, in addition to irK^k 
hang up one or two bloclts of clialk. The young cah'es \ 
these readily. The effect is two-fold--]jrevention of ,s(‘ou 
preA^ention of the habit of licking the Boors and ground. whi<- 
infrequently the cause of stomach trouble and intestinal 
The necessity for lime appears to dei-rease as soon a-s th'.* diet 
to include an appreciable amount of dry food. 


Other Points of Oari- 


Buffalo calves, generally, are e.Npo,se(l to atta<;ks of horrse. 
broncho pneumonia, scour, white scour, tympany, intestinal 
worms, mange and lice. If care is taken on the lines indicated in 
this article, the po,ssibility of these is very largely rediu^ed. In 
addition, however, ttvo points might be mentioned which haA’e been 
found of considerable A^alue in checking mortality. The first is an 
inspection of the dung and prompt action if anything abnormal 
is noticed. The second is the administration of preventive <loses, 
at interA’'als, of raw linseed oil and turpentine. 

The following is the schedule of this mea.sure as adopted 
at the dairv. 


Quantity of 
linseed oil 


Quantity of 
turpentine 


Ist raontli 

2nd, I:ird and 4th months, 
5th and 6th months 
7th-12th 


’o he afimini.stered onee 
every fortnight. 


Administered onee a month 


The usual methods of dealing with ringworm, mange and lice 
need no repetition. 


Calves over one year — development of the hnjfalo heifer. 
Practically .speaking from about 10 months old aiul onwards 
calves require but little special attention as long as they receive 
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Miniile digestibie fodder, free access to water and exercise. Thoiigli 
inferior oi‘ inadequate nourisliment should he carefully avoided, the 
effect of a temporary falling off of this at this time is not so 
disastrous as in tlie early stages. Concentrated foods are not essential 
exce]it under inferior-quality-of-fodder conditions. A certain 
ii, mount of grain during this period will result in a bigger groudli 
and earlier maturity. A regular grain ration at this period is 
however too expensive to be economical. Grazing is the cheape.st 
and, if ample, is the best way of raising the calves. At the College 
dairy, on account of the absence of grazing of any real value, the 





stock are raised on fodder. The only advantage of feeding 
lie fact that the quantity and quality are more 
Most Indian grazing is defective 
ck are to be raised on such grass 
of the area for hay. Cut and 
1 hay ration between February 
During this period about a couple of pounds 
jitrated is desirable, in order to keep the animals in a thrifty 
The amount of this concentrated will naturally 
depend on the quality of the roughage. Tn addition to the hay 
of the poor local grasses round Nagpur, 2 lb. of cotton seed or 3 lb. 
of undecorticated cotton cake are found to just maintain heifers in a 
^rowing condition at this period.. At the College farm, by reason of 


young 

on foddei' lies in t 
]-egular throughout the year, 
in these respects. If young si 
areas it is necessary to reserve some ( 
store this in October and feed a liberal 
and the end of July, 
of conce: 

growing condition. 
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Coh! of Hijsiein fiet' Imul. 


ist' year 


J-Jrd year 



IL. 

A. 

r. 

ili5 ib. of whole milk at 12 ib. per rupee .... / 

13 

12 

n 

lb. of separated milk atdlO ib. .per rupee . ■ ■ 

U 

In 

0 

60 lb. of linseed at 15 lb. peivru pee 

4 

II 

0 

187 lb. of ?!////' eake at 40 !b. per rupee' ... . 

,, 1 

11 

n 

157 lb. of bran and t'kimi at *22 lb per rupee 

7 

2 

0 

2,4‘10 lb. of fodder at *200 lb. per rupee ... 

12 

2 

ti 

Labour per calf .(estiuiatiugr 20) .... 

3 

r. 

u 

.Shed rental .. ... .... 

i'i 

s 

n 

Cost for Lst year . 

r?7 

n 

0 

120 lb. concentrated food.s at 40 lb. per rupee 

:» 

0 

0 

4,440 lb. of fodder at 200 lb. per rupee 

22 

3 

u 

Labour and rental .. ... . . ,, 

' . ♦ { 

s 

n 

Cost for ‘2iid year 

2s 

H 

11 

180 lb. concentrated foods at 40 lb. per rupee 

4 

8 

0 

5,750 lb. of fodder at 200 lb. per rupee ... 

20 

0 

n 

Labour and rental ... 

3 

0 

0 

Cost for 3rd year 

m 

8 


Total co.st per head ... 

.. 122 

3 

0 


If the stock in the second and third years are raised on ti'irizing 
areas where hay would be cheap the cost per head would not excfU'il 
Ks. 95. It might eA'Cn be possible to reduce the cost sligiii !y furthei 
by a reduction of tlie period on whole milk. 

A ttbeir first calving, any of the young Dellii and 8urti 
buffaloes on the College farm raised t»u the above lines are woi-th 
Es. 125-130 and more, if we take into consideration the cost of 
carriage from the ])lace of purchase. 
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A\rERTCAN COTTON AND AMERICAN COTTON 
SALES IN THE PUNJAB. 


liY 


W. ROBERTS, R. Sc., 

Profesm- of Agricnlinre, AgricnUural College, LyaUpnr. 


Cotton sales have become a feature iu the successful 
introduction of American cotton by the Punjab Agricultural 
Department. It mav therefore be of interest to give some account 
of them. In a previous article » in this journal the writer gave 
a brief account of the history of the introduction of American 
cotton in the Punjab Colonies. It was then pointed out 
that the first sale was started in 1905-6, only three years after 
the first trial of American cotton. From 1908 to 1913 two 
sales were held annually, W0., one at Sargodha in the Jhelum 
Colony and one at Lyallpur on the Lower Chenab. In these 
early sales the object was merely to help zemindars to get a good 
price for their superior produce. A small quantity of new 
seed was imported by the Department yearly from Dharwar in 
the south of Bombay. Comparatively small quantities of cotton 
(htpas) were brought to these sales, a few hundred maiinds as a 
rule. Premiums up to Re. 1-8 and more a maund were obtained 
but the effect was to fix the price of American cotton for the whole 
tract. In 1911 and 1912 factory owners began to pay some 
jiremiums independently of the sales. In 1913 the Department 
was m a position to give out a special variety selected by the 
Economic Botanist and handed over for further trials to the winter. 
From 1913 onwards these sales acquired a new importance as it 
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became necessary for the Department to get back the seorl fur fui thei 
distribution. The area sown under this special variety .No. iF 
in 1913 was only 100 acres., in 1914 it wa.s 3,000 acres and in 19! 5 
in spite of the efiect of the war on cotton sowing^ the iircii under 
4 P rose to 9,000 acres. In the present season it is estimated that 
over 30,000 acres will be sown with this variety. In tJie iuticle 
previously referred to the writer ventured to prophe.sy tliat in .s]>itc 
of the disastrous effect of the war on cotton prices the area under 
American in the Punjab would not decrease. This was am])ly 
fulfilled and something like 65,000 acres was .sown wit li .Vmeiica.n 
of all kinds last year'. The season, though distinctly bad, was more 
favourable for American than desi. The prices obtained at the 
sales this year were so good that at a moderate estimate there should 
be about 120,000 acres sown with American of all kinds in 1916. 
The above Avas written during the Meeting of tlie Board of 
Agriculture at Pusa (February 1916) and now two months later when 
cotton sowings have started the whole of the seed with the Department 
amounting to 2,000 maands in Lyallpur and Montgomery and about 
600 maunds at Sargodha has been already disposed of. Much, more 
could have been sold. Numbers of zemindars, Avho waited till sowing 
time before buying seed, have had to be refused daily since April ist. 
No better evidence than this is necessary of the willingness of the 
cultivator to adopt a new thing if it pays him. It is e.stimated 
that over 500 maunds seed was retained by last year’s growers 
and hence well over 3,000 maunds of .seed ha.s been di.stributed. 
The seed rate here is 4 .seers per acre and tlierefore 3,000 maunds 
means 30,000 acres. The Department now control directly therefore 
at least |th of the area. Thisyyear’s sales were held at five centres 
in the Lyallpur circle (as compared to two last year) and two in 
the Jhelum Colony in the circle of the Deputy Director of Gnrdaspur 
(as compared to one lasst year). Altogether about 8,000 maunds of 
hipas (seed cotton) was sold at these sales. Df this about 4,500 
maunds was first class and was ginned under tlie Department's 
supervision for the purpose of getting the seed for distribution. 
Tliis year some changes were introduced in the conditions of the 
sales wliich may have far reaching result.s. The most important 
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Of riie^e to classification of all tlie cotton by tlie Departinont 

■nid the leaviin^ of all arbitration in its hands, lliese conditions 
were operated with great smoothness throiighont and to the satis- 
faction of sellers and buyers alike. , t ^ . m 

Another feature of this year’s sales was the fact that Messrs 

Tata and Sons sent up a representative at the writer's request aiM 
it was he who bought the greater part of the cotton either directly 
or indirectly at the sales. 

Very good prices were realized ; in one sale the price paid was 
Rs 3-13 niore than for desi cotton on the same day. The average 
price per maund of Mpas in Lyallpur was Rs. 10-12, the price of 
desi being Rs. 7-8. The premium was therefore over Rs. 3. Ro 
doubt the war partly accounts for the high price, as imports from 
America are restricted owing to high freights. Last year, however, 
when freight was not such a burning question the premium was 
Rs. 2-13 a maund. In the past season American cotton yielded 
well per acre as compared to desi, though both sufiered in yield 
owing to the excessive drought. The flowers all appear together 
in the common desi cotton grown here and the strain on the plant 
is enormous at that period. In Ameilcan, on the other hand, the 
flowering is much more gradual, and hence the strain at any parti- 
cular time is less. It was a common sight to see fields of desi cotton 
in July and August strewn with fallen flowers. Zemindars here 
boldly say American cotton yielded twice as much as desi. The 
extriA profit, for 65,000 acres even assuming the American^ yielded 
only 1 maund more per acre is over 6|- lakhs without taking into 
account any premium. The total extra profit to the grower last 
year may therefore be estimated as 12 lakhs assuming only one-eighth 
premium per maund. 

In the present year with 120,000 acres and assuming a premium 
of Rs. 2 a maund and an equal yield with desi, i.e., an average of 
6 niaunds per acre the extra profit will be 6 x 2 x 120,000 equal to 
14-4 lakhs. No one who knows the facts can doubt the moderation 
of the above estimate. 

It is very satisfactory to note that this cotton is doing very w^ell 
in the new Canal Colony—The Lower Bari Doab. In one 
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estate Avliero 2,50 OiCTes were under tliis ootton a toTal yiekl of cioM‘ 
on 2,500 luauuds wsiS obtidned or nearly 10 uiiuinds per anre. It 
estimated tliat the area under Aniericain in this etdoiiy fluN year 
will 1)6 at least lojOOO acres, of which over 10, noli will he pure 
4 F. 

In Ly;‘Jl])ur one grower this year lias 2,fH,!U e.eres under 1 F 
colton. It may be ])ointed out here the,! not oniv Ls 5 in* ,M>ed being 
taken by th.e jieujrle from the Depe.rtnieiit bid a. verv la.ige e.nd 
iucreii.sing number ol growers are beginning to ])e.y serious at ten! ion 
to improved cultivation, especiallv sowing in lines, and inlere.iilt uiv - 


Total area 
under cotton, 
averai^e of 
o years 


K>tiniafoil 
area under 
Ajncrk'an 
cotton in 1910 


Total area 
irno'atctl, 
19H.15 


District 


Acres 


AercH 


Lower Jhelmn Canal 


Shall piu- 

fLyallpur 
< Gujranuala 
( Jhan^ 


892,681 

921. Ill 
64h:)94 


108.189 


TJlOd 

:c>,i!00 

i:>,ooo 


1 ">8,8r> 

49/207 

2(.M10M 

(acres in lOln) 


Lower Chenab Canal 


Lower Bari Doab Canal ... j Montj^omery 
, < )fcher districts 


670,428 


Total 


410,0114 


1‘3MhjO 


As the area under cotton in the coloixie.s is generally 10 [)er 
cent, of cultivated area, we may expect a big increase in Moidgo- 
mery. The total area under cotton in the colonies will he roughly 
440,000 acres, of wdiich we may expect ultimately 300,000 iw-res 
to be under American. A certain proportion of desi cotton will 
undoubtedly continue to be grown especially in \'ery light soils 
and near the tails of the canals where water conditions an' ])ie(ii',rious 
and late sowings are common. In such traits proliably the 
Red Sanguineum deni vai'iety or perhaps a Neglect ton t\-pe will be 
safer to grow. 


:i: i 
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Tiie Emoiuit of American cotton in other districts outside the 
,,,ov i:;:babiy not as much as 5,000 acres, thoughit is bemg tried 

, ■ f Ttetr-dhs mostly iu the tads of Indian gimung taotory 

::re'at pt«e;. the Bump— 

small business “P *“ universal mixing that 

unrious about the bus me a 

:,:rTsir£.:Sonhasa^ 

the mLxture looks whitei tnan piue a.i 
doubt tne n £ i +Ua rleteot Individual spmners in 

Zt-CZ th“ they want snob mixtures, yet that is 

« onttum o* an cottons 

was low lit year, and thus there was more than the usual pei«entag . 
of short fibre. This fact no doubt facilitated mixing witi es • 
at dangers for the seed from this and other causes uuU 
probably make it necessary to brand 4 P bales in future. The po n^ 
fs receiving careful attention. It is satetactory to note that this 
year as weU as last year a good deal of cotton was sent pure both 

to Bombay and Nagpur. . t+ 

The widespread growing of American cotton is brought home 
to any one walking in any part of the above tract oomprismg the 
Lowei Jhelum. Lower Ohenab, and Lower Bar. Doab Canals 
There is scarcely a village mthout a field or two of Aiueiioan. anc 
in some places practically no desi cotton can be seen mr lines. 
As an instance of the indirect effect of the cotton sales the case of 
(lertain large growers near Lyallpur may be mentioned. Lp to the 
day of our first sale the best price offered to these zemindars was 
Es. 10 per maund, whereas the day after the sale they were o eiec 
Rs. 11, and some actually sold privately atEs. 11-4 a maund of Jcapas. 






1MPR()\"EI) SUGARCANE tN THE UXl'rhh 
PROVINCES. 


liY 


(i. CLaRKK, F.H’., 

Afjficv.' In val, U/i/nninl, l/nituil Prucim'cs v/ jljrii itini 



1 HK Siigi'j'CiUie ResCf'.rdi. Station i'.t 
in 1913, and tlie work of selecting improved Vi!,rietie.s of 'Uge.ro.uK' 
^\'ils .seriously taken in hand in tlie Pnited Provinces, lle.sull' 
were obtained in a veiy short time. 

file Research Station is fortunate in being sit uiited nt‘;'.i’ e. hugo 
central fectory at Rosa and .siiu'e re.siilt.s have bi'en i'li'idlaJih', 
the staff of the factory have given invahialile assi.stiuice in tin* 
distribution of improved canes and in. testing I lie results on a, 
factory scale. 

The improved cane illustrated (Plate \’il) we, s grown in siudlow 
trenches, 18 inches wide and 0 indies deep with ,s]>a<ie oi IS iue.hes 
between eaidi trencli, that is, tlie cane i-ows were 3 feet ape.rt. it was 
manured with castor-cake meal at the rate (jf 3U-4U maunds per 
iicre and irrigated bv means i»f a pum])ing installalicn from the 
neighbouring river. 

Before the rains it was earthed up, and it is ilue to this that 
the crop remained standing during the abnormally heain- rains 
and vinds of the monsoon of 1915. 

The importance of the latter operation cannot be over- 
estimated. Heavy crops of improved canes gi-own on the light soils 
of Rohilklmnd that are not eiu-thed up almost int'ariably fall down 
during the heavy rains ;t.nd high winds that prevail during tlie 
monsoon in the sub-montane tracts. The quantity and pa-rticuhirlv 
tlie quality of the rab and (jitr arc badly affected. Jn fact it is 
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impu.ssible to obtain the light coloured daiiedar rah and f/ur. m much 

prized in tlie bazaar, from fallen cane. 

It is impossible to give an accurate figitre of the cost of growing 
c.anc. a.s tliis depends on many factors that are affected by local 
conditions, such as cost of labour, price of oil-cake meal and cost of 
irrigation, etc. The trenching described above costs m the 
Shahiahanpur District, where labour is not particulaiiy cheap, 
Rs. 15 per acre and, considering the fact that a crop of improved 
canes such as that illustrated will yield gur and rah worth Rs. 3o0 to 
Rs. 450 per acre, this additional outlay cannot be called excessu e. 

The yield of cane in the field illustrated was just over 600 maunds 
per ame trimmed cane, containing 11-78 sucrose per 100 cane. 
This was in a yeai when the outturn of sugar was very low, the 
desi varieties yielding 8-9 sucrose per 100 cane in this district. 

The milling properties of the improved cane were tested on a 
factory scale in a nine roller mill capable of crushing over 500 maunds 
perhoui'. Sixty tons of cane were crushed in each test. At the 
author's request the milling was arranged fox- without tlie addition 
of maceration water in order that the results might be compared 
wdth those obtained at the Research. Station on a smaller scale. 
The following results were obtained without maceration at the 
factory: — 

Juice expressed per 100 cane ... . • ”• ••• 

.Sucrose per 100 3 mce .. .. ••• «o.{in 

Purity of juice •• " •' ■*' 

/-Glucose per 100 juice ... 

Sucrose per 100 cane .. ... ••• •" 

These figures are of interest as being the first published of the 
results that can be obtained on a factory scale with improved 
canes in these provinces. As already stated, . maceration was not 
employed and the mill extraction (86) would be increased to an 
appreciable extent by the use of the usual 10-15 per cent, added 
maceration water. These figures confirm numerous tests that have 
been made with this cane on a smaller scale at the Research Station 
with small bullock milk and small power mills. 









ledium thick cane ( J. 33) selected at the Sugarcane Research Station. Shahji 
in the Rohilkhand Division of the United Provinces. The Sraph was 
grown at the Rosa Factory under the supervision of Mr. M. U. 







Chunni, a local cane of the Shahjahanpur District. The photograph was taken in a neighbouring 

field grown at the same factory. 
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xinotlier improved variety of catie, Asliy iManritius, wa,'^ grown 
on a large scale at the factory in lOlo. It is a thick \'ai,‘iety of the 
pounda type and can only be grown under conditions of intensi\'e 
cultivation. It lias been under experiment in these proA'iuoes for 
10 years and has given consistently high returns both, as regards 
yield of sugar per acre and cpiality of mb and [/ur. ft recpiires 
more care in cultivation than J. 33 but it is an excellent cane, well 
wo]‘th a trial where proper care and attention can be gi\en to it. 
It is one of the very few canes of this type that fully mature during 
the short growing period of Upper India. 

At the Research Station it has given, through a series of years, 
100-120 maunds of ro6 per acre. 

The milling results obtained in a nine roller mill at Rosa in 
1915 without the use of maceration water w ere as follows : — 


Juice expressed per 100 cane 

... TO'OO 

Sucrose per 100 Juice 

... !6*.34 • 

Purity of Juice 

■ ... ... . S8‘30 

Glucose per 100 Juice ... 

0’57 

. Sucrose per 100 bagasse 

... 740 

Sucrose per 100 cane ... 

... 13-74 

Mill extraction ... ... 

.. 84-30 


The author is indelited to Mr. .E. Simmons for kindly placing 
at his disposal for publication the two photograplis illustrating this 
article. They w’ere taken at Messrs. Garew & Co.’s Factory, Rosa, 
in the Shahjahanpur district in the United Provinces. 





PHOTOGRAPHIC ILLUSTRATION 


C M. HUTCHINSON, B.A 


/ mperial AgrictilliLral Ba cteriolofjisL 


A LARCJK majority of the photograplis taken to illustrate scientific 
writings are reproduced as half-tones, and in order to be successful 
as illustrations must bear certain characters which are necessary 
for success with this process although they may not be essential for 
ordinary pictorial representation as photographic prints. Half- 
tone reproduction of necessity reduces contrast and in many cases 
eliminates fine detail, so that it is necessary to aim at a negative 
in which contrast will be exaggerated, and to produce one on such a 
scale as will allow the smallest detail required to be shown in the 
final illustration, to appear suflficiently marked to avoid elimination. 
This is especially the case with such subjects as include written 
characters or figures, which in many instances become entirely 
illegible in reproduction through, reduction inhcale. It may be Avell 
here to point out the advisability of including, in many subjects, 
a scale of inches or feet, or some object of standard size such as a 
watch, or for outdoor subjects a figure, without which many photo- 
graphs both in text-books and scientific memoirs lose illustrative 
value. For half-tone reproduction what is called a “ hard ” negative 
is preferable to one shoving fine gradations of tone merging into one 
another ; hardness in this sense means a sharper definition of the 
edges of the high lights aD,d a greater obvious contrast between the 
high lights and shadows. Such hardness is entirely wrong in 
pictorial photography, where the object aimed at is the rendition 
of atmosphere by means of a fine scale of gradation between the 
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(b) TAKEN AT 4 P. M, 

To show advantage of using evening light. 


Photo.-Engraved & printed at the Offices of the Survt'y of India, Calcutta, 1916. 



INHEOT ttALLS ON LEAF. 



(a) ILB-OBD OEDINAEY PLATE. 



f HOl'OGRAPmC ILLt’S'l’KATION 


vwious tones of the picture, this result being id taiiied Jaj'gelv by 
adapting the style of the negative to the process of printing or 
vice versa ; when P. O. P., Bromide, Carbon or Collotype tu-e i>,dmi.s- 
sibie an entirely different class of negative can be isimcd iit, but for 
half-tone reproduction of such subjects as gei).eraiiy come into 
scientific papers, a soft, evenly gradated negative is not desii-ablc, 
but rather a hard, vigorous one. It must also be remembered that 
owing to the “grained” character of the half-tone block, no great 
range of tone is admissible in pictures to be reproduced lyv t his 
])rocess, so that in taking out-of-door subjects due allowance must 
be made for the loss of vigour resulting from the compressed stisde 
of tones. It is unfortunate that in India other more truthful 
processes such as photogravure and collotype become so expensi\’e, 
on account of the climate, that they cannot be made use of in our 
publications so long as considerations of convenience necessitate 
the use of illustrations produced in. tliis country. It is also to be 
remembered that the limitations of the half-tone process in many 
cases render it Sidvisable to make use of line block I'epi’oduction 
in preference thereto. The class of negative suitable for half-tone 
reproductio}! can be got in various ways, the chief points to attend to 
being (1) lighting, (2) exposme and development, (3) class of plate 
and use of light filters. 

Lighting. This is not always under control, but it is generally 
possible to select a time of day when the subject will be lighted 
from the side rather than from directly overhead ; i.e., the morning 
or evening rather than midday which in most cases in outdoor 
subjects will give better contrast. In nearly every case a study 
of this point nill reveal the best time of day for obtaining a vigorous 
negative, and one which will sliow those characteristic features of 
the subject which it is desired to bring into prominence (Plate 
IX, fig. (&), Wheat Plots). 

In many cases, such as that illustrated in Plate X (Insect Galls 
on Leaf) side lighting in place of diffuse or direct illumination is 
essential for successful representation of the object. 

Exposure. This is of paramount importance, as is of course 
generally recognized, and it is only referred to here on account of the 
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iippiu'enriv verv general failure to avoid serious errors in this respect ; 
die commonest fault, in the miter’s experience, tends to be over- 
exposure combined with the natural corollary of under-development ; 
this is not so bad a fault as under-exposure and over-development 
(although the results are very similar) since the photographer is 
generally unable to stop development before so much of tne picture 
h.as appeared as will allow of considerable improvement by inten- 
sification at the hands of the reproducer. The writer has noticed 
that a considerable number of amatem; photographers in India 
have so little confidence in their power of correctly estimating 
exposure that they habitually commence development with only 
half the quantity of accelerator recommended by the makers of the 
plate in their carefully calculated developer, and as most of the 
plates' are over-exposed, development is finished with this half 
strength solution. The resulting negatives are in many cases 
regarded as good ones by their authors, but they are not of such good 
quality as would have been attained either by a shorter exposure 
and development with full strength developer, or with the same over- 
exposure and development with full strength developer restrained 
liy pot. bromide. It is therefore generally better to give a full 
exposure, in case of doubt as to how much should be given, and use 
full strength developer Avith bromide rather than the method 
referred to above. The resulting negative is generally hard and the 





FUNGUS SPOT ON LEAF. 



’ ^^ ?tvVn ■ I 


Nslour ooiTeetion to show hlnck 


Plate Xlll. 


OAT PLOTS. 







< l i' -V'.i) 


(a) ILFOED OBDINAEY. 


(h) WBATTEN M PLATE AND BED SCKEEN. (WEATTEN A) 
Over correction to show yellow on green. 


Photo.-Eiignivod & printodat too Oltu-os of ilio riurvo.v of IikUh. Cak-utra, luv 
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siicli fiHowaiiPo wlioii pliotogrn, piling rh ohjoct (.such a singh' U\‘^) 
,so as to repj'uduce it verv nearly life size. 

Class oj plate. This iiriplies variou.s alternatives, sueli as slow 
or rapid, ordinary or orthochroniatic, baciced or unb.iip.ked plates. 
Films need not be considered, as they are not only e.v])ensive but are 
extremely unreliable in this climate. Generally speaking, ,slo\\- 
plates are to be preferred to rapid ones, not only on acconnt of their 
comparative case of development and the brilliant negatives which 
can readily be got from them, but becau.se of th.e very great latitude 
of e.xposure which they permit. This is an inherent quality resulting 
from their method of manufacture, but is also partly due to the fact 
that, owing to the comparatively good light in which they can be deve- 
loped, control of this operation is simplified. Provided a, slow plate 
is not under-exposed a good negative can be obtained from it, under 

0 almost any other conditions of exposui'e, even up to ten or inoi'e 
times that necessary to produce the best re, suit, aiird as most agricul- 
tural subjects admit of time exposures of considerable duration, 
the use of slow plates may be recommended in preference to fast 

* ones whenever possible. Even in photographing out-of-door sub- 
jects which may be affected by wind movement, it may be pointed out 
that, by stopping down and giving a sufficiently long expositre, a 
moving branch or crop will, except when the wind movement is 

1 considerable, appear sharp in the resulting negative. Furtliermore 

'■ it is very generally true that slow plates are not so liable to deterio- 

rate in the Indian climate as are faster and especially orthochroniatic 
ones, nor do they exhibit so much tendency to suffer from chemical 
fog due to high temperature of the developer as is shown by the latter 

* class of plate. It is perhaps unneces.sary to speak of the greater 
liability to light fogging which accompanies the use of extra rapid 
plates, although it may be mentioned as perhaps not being generally 
known that this niay take place through some parts of the materials 

* of the camera and dark slides in bright sunlight, especially the 
hinged part of the shutter of the dark slide and the leaves of between- 
lens shutters, which allow a considerable amount of red light to pass 
through them when made of vulcanite, as they frequently are. 
It is also worthy of note that slow plates give negatives of much 
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finer gTain than do rapid ones, and this is an important distinction 
when lantern slides or enlargements are to be made from them. 
A good many subjects, however, require the use of fast plates in 
order to enable shutter exposures to be made, and in this connection it 
might be ivell to point out the advantages of the small hand camera as 
being suitable for many subjects which do not demand representation 
oi fine detail but are merely intended to help a written description 
by pictorial illustration. Many such subjects {see Frontispiece) 
will be found photographically reproduced in the publications of 
t IS and other Agricultural Departments, audit may be said 
that a large percentage of them could have been taken with equal 
photographic success either on such a small plate as is used in various 
makes of hand camera or on larger ones such as half plate, but it should 
be noted that m most cases it would have been verv much easier to 
obtain good results by using the smaller plate, partly on account of 
the great depth of focus of the short focus lens fitted to small cameras, 
aM partly by reason of the greater number of alternative exposures 
which it is generally possible to allow when carrying such small 
apparatus. With regard to the focal length of leiises, it may be 
pointed out that, although those of short focus possess the advantao-e 
0 depth of focus, with the accompanying power of giving short 
exposures at full aperture, this is in many cases more than 
counter-balanced by the necessary accompaniment of exaggeration of 
perspective which makes their use inadmissible for such subjects as 
field crops and experimental plots. On the other hand, for photo- 
gTiiphing hve-stock, especially single specimens, and in cases in which 
an object in tlie foreground is to be the subject of interest, a small 
camera and short focus lens has many advantages, especially when 
lanterii slides are to be made, which can then be done direct without 
reduction. When views of more extended subjects are required a 
more just appreciation of the relative sizes of objects in a picture is 
of course obtained by the use of a long focus lens, and it may be said 
that for a large class of subjects the use of a telephoto lens will give 
results very much superior m every respect to those obtainable with 
the ordinary lens whose focus bears the usual ratio to the diagonal 
of the plate. Moreover the modern telephoto lens is no longer the 
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(jiimbersome and complicated addition to the camera ot a few 
years ago, but is self-contained, not unduly heavy, and is simple to 
use ; it must not be supposed that its only value is for taking objects 
necessarily distant ; its use for the photography of field crops 
allo^YS of the representation on the same plate of adjacent plots 
under differential treatment or bearing varieties of crops, without 
destroying comparison or contrast by the introduction of the 
exaggerated perspective almost inseparable from the use of the 
ordinary lens. A further advantage of the telephoto lens lies in its 
use for photographing single objects, such as plants, in such a way 
as to separate them from their surroundings, especially the back- 
ground. This is the natural result of taking a large scale photograph 
of such an object with a telephoto lens, which, owing to its design, 
fails to define any objects except those lying in the single plane 
for which it is focussed, when used at a large aperture and brought 
near the object. In the many cases, where the use of an artificial 
background screen is impossible or difficult, this property is of 
great value, especially when half-tone is to be used, as any slight 
differentiation of the background from the subject which may exist 
in a photograph, is frequently lost in this method of reproduction. 

It must be remembered that in reproducing a photogiraph foi‘ illus- 
tration it frequently happens that reduction in size of the original is 
effected in order to save space. In choosing the size of camera and 
plate this fact should be kept in mind, as whole plate photographs are 
very generally reduced to half plate size with accompanying loss of 
detail, so that it may be suggested that the use of a half-plate camera 
will generally be found advisable in preference to the larger size. 

Whilst dealmg with lenses it may be well to point out a fact 
iji connection with the use of modern anastigmats which may not 
be generally known. It is very natural for the photographer to 
assume that having paid a long price for a good lens, such as an 
anastigmat, he will fbrd it easier to produce good results than with 
the old-fashioned Eapid Eectilinear. In Englaird this is generally 
the case, but in India, where most of our photographs are taken 
in bright sunlight, we not only lose the principal advantage of the 
anastigmat, which is designed to enable pictures to be taken in 
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oiTinparatively poor light by the use of large apertures, but also 
encounter the disadvantage of “ flare ; ” this is, roughly, the 
intrusion of sky light by internal reflection in the lens, into parts of 
the picture where it should not appear, the result in bad cases being 
patches of light knorvn as flare spots, and in less pronounced ones 
of general light fog, w^hich gives the impression of over-exposure wdren 
deA'eloping, and causes many photographers to stop development 
too soon to allow of the production of contrast. This effect can 
be avoided by sufficient care in selecting the point of view with 
reference to the position of the sun, .but it may most easily be overcome 
by the use of an auxiliary lens-hood, the ordinary one supplied 
with most anastigmats being made, for appearance sake and 
convenience, much too shallow’ for safe use in this country . This 
accessory may be described as almost indispensable in outdoor work 
in India in connection with most anastigmats, especially when 
Avorking at or near full aperture. 

The advantages of using backed plates are so well larown 
that it is unnecessary to do more than say that many photographers 
admit their utility but do not use them, partly on account of 
difficulty in obtaining them, but largely because of fancied trouble in 
developing them ; the latter is really inconsiderable with a good make 
of plate w’hich can be put straight into the developer without 
removing the backing, this being got rid of Avhilst rinsing the plate 
before fixing. On the other hand, the very great superiority of 
negatives of outdoor subjects including any strong high lights and still 
more so of photomicrographs, wdien taken on backed plates, renders 
their use almost imperative for such subjects, and not only for 
interiors including windows, or trees and shrubs against the sky. 

Orthoch'omatic Flutes. It is unnecessary to say anything 
as to the theory underlying the use of orthochromatic plates, but 
it may be of interest to give some examples of their value, and 
indeed of their occasional indispensability in illustrating such subjects 
are photographically reproduced in agricultural publications, 
identally it may be remarked that many orthochromatic 
now on the market have a very limited value owing to 
parative insensitiveness to the yellow and red end of the 
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spectrum, uiid, ^\’■.hel■e ortliochromatisni is au aflvaiitago, jw it is in 
sucli a large percentage of cases, it is nearly always worth while t<t 
make use cl a panchromatic plate. Given correct exposure, a 
and a thermometer, no more difficulty need be experieiK;ed in the 
development of panchromatic plates than of any others of the 
orthochromatic variety,, and although, as has been pointed out before, 
tire ordinary plate of slow speed is easier to use and may be genera, lly 
I'ecommended for this reason, no scientific worker will be .satisfied 
to use such plates when convinced that the be.st photograjrhic- 
representation of an object can only be obtained by means of an 
orthochromatic plate. Using a panchromatic plate, a light filter 
■ may be selected which will correct the supeiior actinic power of the 
blue end of the .spectrum so as to give correct visual rendering of the 
subject. Thus in Plate XI fig. (b) the yellow of the butterfly 
wing is brought out by the use of a deep yellow screen ; similarly 
in Plate XII fig. (b) the black fungal spot on the yellow leaf 
requires similar coloirr correction. 

In some cases over-correction may be necessar)- to ensure the 
appearance of slight colour differences which w'onld otherwise dis- 
appear in half-tone reproduction. Plate XIII fig. (b) shows such 
over-correction due to the use of a red screen ; had a yellow’ screen 
been used the difference between the ripe and unripe crops although 
obvious in the negative wmuld not be so in the lialf-tone reproduction. 

One of the most valuable properties of the orthochromatic plate 
is its power of improving the representation of a field crop wuthout 
special reference, as in the above cases, to obvious colour differences. 
This is shown in Plates XIV and XV. It may be of interest to 
point out why this is so and the reason is made more clear by con- 
sideration of the second example (Tobacco Plates XVI and XVII.) 
Much of the light reaching the lens, in this case, has come through 
the thickness of tire leaves of the crop and, as transmitted light, 
has undergone absorption, losing some of the blue end of the spectrum. 
For this reason the ordinary plate can make but little use of it, 
so that many leaves and portions of leaves wdiich appear w’ell 
illuminated in the orthochromatic plate are in deep shadow in the 
ordrnary plate, owing to the absence of any large quantity oL 

17 
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relieoted It niav perhaps be relevant to point out that an 

exposure of sufficient duration to give full value to these heavy 
shadows, would ha\’e resulted in over-exposure of the high lights. 
In this particular ease the use of a panchromatic plate even without 
any filter would have given a better picture than the ordinary 
plate, but the additional correction afforded by the yellow screen 
levels up the shadows and tones down the high lights. .4. further 
difference between the rendering power of the panchromatic and the 
ordinary plate is due to the fact that the light coming from shadowed 
portions of such subjects as the above is frequently less rich in 
blue rays and will consequently have less actinic value. 

It is useful to remember that orthochroraatic rendering may • 
be spoilt by over-correction which may result in isochromatism, 
that is by giving all the colours of the subject an equal luminosity 
value and thus producing an unnatural effect. This is illustrated 
in Plate XVIII where the best rendering is obtained on the 
ordinary plate, the yellmv screen used in fig. (b) being too deep 
in tone and, by reason of its sharp cutting out of the blue end of 
the spectrum, producing over-correction, and as described above, 
reducing the shadoivs in this case to insignificance. 

Where adequate representation of an object depends upon 
accentuation of shadow detail and of contrast between light and 
shade rather than upon orthochromatic rendering, the use of colour 
sensitive plates should be avoided as tending to flatten the object 
by reducing contrast. An example is given in Plate X where 
oblique illumination is also necessary to give solidity and relief 
to the representation. 

Plate XIX illustrates the value of light filters for producing 
contrast in photomicrographic representation of objects including 
fine detail in thin sections, such as the cell walls in the subject 
reproduced, which without this aid are imperfectly represented. 



The selection of the appropriate filters must be made with 
reference to the stains used in the subject. 

In conclusion it may be reiterated that for half-tone reproduction 
a really vigorous photograph is necessary and in order to obtain 
this the first essential is correct exposure. Until a large amount of 
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.experience of pliotograpliing subjects siinibir to tlie one to !)e 
, reproduced has been obtained, no photograpliei- c.an correctlx 
■ estimate, by guesswork, the proper exposure, and the writer would 
suggest as absolutely necessary for attaining sacli experience, the 
use of a large number of alternative exposures with careful notes 
of the results ; these notes should be kept for reference and use 
in the future and will be found invaluable. An exposure calculator 
such as the “ Wellcome ” supplied by Messrs. Burroughs Wellcome 
6c Co., A^dth their photographic note book, is also most useful, where- 
as exposure meters depending upon the use of light sensitive paper 
are practically worthless in India. Standardization of materials 
and methods by cutting down the number of uncertain factors is 
also of value ; thus the invariable use of one make of each kind 
of plate required, one kind of developer, and even, so far as is possible, 
of one lens aperture, will be of help in obtaining results of even value. 
As a matter of personal experience the winter may strongly recom- 
mend the method of development advocated by Messrs. Wratten 
Sc Wainw’-right which does away with inspection of the plate during 
development, and depends merely upon carrying this on for a length 
of time determined by the temperature of the developer, the speed of 
the plate, and the class of negative required, in accordance with a 
table supplied with each box of plates by this firm. It is claimed that 
this method will giA"e the best results irrespective of exposure, and 
with this claim the writer’s experience ie in agreement ; in addition 
it may be said that the error of under-development referred to pre- 
viously will be avoided by this means. With regard to temperature 
and the special and very serious troubles connected with photography 
in India arising from this cause, it may be said briefly that Avhen the 
developer temperature is high the use of pot. bromide becomes 
necessary and the use of such developers as metol and rodinal 
whose tendency to produce soft negatives is accentuated under these 
conditions, is of doubtful expediency. Alum should be freely used, 
but if ice is available it must be remembered that although a low 
temperature developer is an advantage, the tendency to frilling 
is greatly increased by any serious dift’erences in the temperatures 
of the various solutions through which the plate passes. 


THE MANUKIAL VALUE OF POTSHERDS. 


BY 

ALBERT HOWARD, C.I.E,, M.A., 

Imperial Economic Botanist, Pusa. 

1. Introduction. 

In previous papers,' dealing with certain aspects of soil 
aeration and surface drainage in India, reference has been made 
to the effect of adding to the soil porous substances such as 
potsherds {thikra) and fragments of bricks (rora). The occurrence 
of such materials, in sufficient quantity, in a fine alluvial soil has 
been found at Pusa to exercise a profound influence on the 
development of the plant and on the yield. Grown on such 
soils, leguminous crops like gram {Oicer arietinum) and Java indigo 
arrecta) produce a deep and copious root-system with 
abundant nodules as well as heavy crops of well filled seed. Tobacco, 
when raised on soil rich in potsherds, develops a great mass of fine 
roots and a heavy yield of leaf. If green-manure is added to such 
land during the monsoon, the succeeding rdbi crops benefit markedly. 

The explanation suggested to account for these results is a 
simple one and is based on the fact that the roots of plants as well 
as the soil organisms require not only a large oxygen supply but 
also some means of getting rid of the large quantities of carbon dioxide 
they produce in the soil. Potsherds improve the aeration of alluvial 
soils and thus afford the means of an increased supply of oxygen 
and nitrogen in one direction and of the escape of carbon dioxide 
in the other. \Vhen a crop like sanai {Crotalaria juncea) is ploughed 
into the gi-ound during the monsoon, a large amount of oxygen is 

' Soil ventilation, BuUeJin 52, AgncuUural Research Jnslitute, Pma, 1915, and 

Soil aeration in Agriculture, Bulletin Gl, Agriculhiral Research InsUhite, Pusa, 1910. 

,( ^56 ) 
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required to complete the decay of the green-manure and vast 
quantities of carbon dioxide are produced. If this decay is not 
completed by the time a rahi crop is sown, there is present in the 
soil another competitor for oxygen and another producer of carbon 
dioxide in addition to the soil organisms and the growing crop. 
Hence want of oxygen and excess of carbon dioxide may become 
limiting factors in growth and this would explain why it is that 
green-manuring so often fails on alluvial soils unless they are surface 
drained and unless the soil is rich in potsherds. Simple as is this 
explanation, its complete proof, by the ordinary methods of academic 
research, is not without difficulty. Several factors, interacting 
on one another, are involved in such investigations — the plant, tlie 
soil, the organisms in the soil, the amount of soil moisture present, 
the composition of the soil atmosphere in the pore spaces and the 
nature and amount of the gases and minerals dissolved in the 
water films surrounding the soil particles. Some of these factors 
are also influenced by the temperature. To trace the various 
changes in composition of the atmosphere in the pore spaces and 
of the dissolved gases in the thin films of water which bathe the 
root hairs of the plant are matters of the very greatest difficulty. 
Analyses of the air aspirated from the soil only tell us the average 
composition of the soil atmosphere. Such methocis are obviously 
far too crude for investigating- the changes in the gaseous content of 
the water films and the relations between this dissolved gas and 
the general soil air. 

While the complete elucidation of the parts played by 
oxygen and carbon dioxide in the soil are likely to prove both 
time-consuming and laborious, the fact remains that a considerable 
amount of evidence exists in favour of the role of the potsherd as 
an aerating agent and of the practical value of this method of soil 
improvement. It is proposed to refer to a portion of this evidence 
in the present paper in so far as it relates to the manuring of crops. 

2. The waters of Jais. 

In February 1915 , in the course of a journey through Oudh, 
some excellent tobacco cultivation was noticed near Jais in the 



(The numbeiis refer to parts in 100,000). 
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District of Rae Bareli. Jais is an old Mohammedan city, standing 
liigh above the surrounding plain and the mounds on which the 
town is built are composed of the remains of the ancient city of 
Udianagar. Large stretches of very fine tobacco (N. rustica) are 
grown on the lower land surrounding Jais and the crop is irrigated 
from wells. In the present year, I again had occasion to pass Jais 
and took the opportunity of examining the tobacco cultivation. 
The soil was rich in potsherds, derived no doubt from broken roof 
tiles and water pots, and the water used in irrigating the tobacco 
was said by the cultivators to be unfit for drinking but very good 
for this crop, in the growth of which they stated very little manure 
was used. This was remarkable considering the excellent crops 
and the fact that this plant will not thrive in the absence of abundant 
nitrogenous food materials. They said the well water was rich in 
saltpetre and that as many as fourteen waterings are often given 
to tobacco. A large sample of irrigation water was taken from a 
well standing in the centre of the tobacco area about a quarter 
of a mile from the nearest houses, the analysis of which has been 
carried out by Mr. J. Sen, Offg. Imperial Agricultural Chemist at 
Pusa who has also kindly furnished me, for comparison, with some 
analyses of well waters at Pusa. The results are as follows : — 

Table I. 

Analyses of well loater from Jais and Pusa. 


■ 1 

Jais 

Pusa 

Magnesium carbonate 

25 39 

7*6 

to 

15*200 

Calcium carbonate .. 

, 

15-9 

to 

25*000 

Magnesium sulphate 

10 80 

Nil 

to 

1*550 

Calcium sulphate .. ... ... 

45 50 




Sodium sulphate .. ... ... 

1 01 

Nil 

to 

8-300 

Sodium carbonate 

... — — 

4*0 

to 

99.0 

Potassium nitrate ... ... 

34*57 1 

Nil 

to 

0-036 

‘Sodium nitrate ... ... 

16*55 f 

Potassium sulphate .. ... 

— 

1*8 

to 

5*400 

Sodium chloride 

45-27 

0*9 

to 

1*600 

Total solids 

179-09 

30**2 

to 

66-986 

Ammonia (free) ... 

0-0212 

Nil 

to 

0-032 

Ammonia (albuminoid) 

0*0143 

0-004 to 

0 039 

Oxygen dissolved ... .i. 

0*7*250 ! 

0-067 to 

0-153 
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Two facts stand out very clearly in tlieso analyses -the 
high proportion of nitrates in the Jais irrigation water anrl the 
amount of dissolved oxygen. In comparison, the Pusa well waters 
are markedly deficient in these substances. The Jais wells are 
situated in land exceedingly rich in potsherds, where the aeration 
of the soil is copious and where there is abundant oxygen for the 
complete decay and nitrification of the organic matter. It is 
therefore easy to understand how this well watei' comes to be rich in 
nitrates and in dissolved oxygen and why it is so mucli vahied for 
irrigating tobacco. At Pusa, on the other hand, tlie alluvium is 
fine and close and soil aeration is difficult. Here the well waters are 
poor both in nitrates and in dissolved oxygen and do not possess 
any particular manurial value. The Jais water, in addition to its 
high content of nitrates and oxygen, is also rich in potash. This 
can be accounted for, partly by the fact that in rural centres wood 
and cowdung are used for fuel and partly by the increased aeration 
of the soil surrounding the wells due to the quantity of potsherd 
present. There is considerable evidence for the belief that one of 
the functions of the fungi of the soil is to collect phosphates and 
potash for the use of the higher plants.* These fungi can only 
work in the presence of oxygen and therefore the better and deeper 
the soil aeration the more potash they collect and render available. 

Irrigation water, rich in potassium nitrate, is by no means* the 
only condition necessary for raising heavy crops of tobacco of good 
quality such as the Jais product is said to possess. The soil must 
also have the proper physical condition for abundant and rapid root , 

development and its tilth must be such that it is not destroyed by ’ 

frequent surface flooding. Moreover, the crop must be provided 
with sufficient phosphates as little manure is Sidded to the soil. 

The presence of abundance of potsherds in the soil would prevent . 

the destruction of the tilth by irrigation and would also facilitate ^ 

thorough drainage and thus promote aeration. This in turn woidd ; 

provide the soil fungi with oxygen and thus assist indirectly in the 
collection of phosphates for the tobacco. 


' Mai’shall Ward, Disease in PMtUs, 1901, pp. 56 68, 
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The Jais tobacco fields can be regarded as a natural manure 
factory in which nitrates, potash and phosphates are produced 
in sufficient quantity for crops like tobacco, maize and poppy which 
are all grown on the lands in question. In spite of the fact that 
maize is followed by tobacco or poppy the same year and that a 
relatively small amount of manure is used, the tobacco crops are 
luxuriant and the cultivators are obviously prosperous and well-to- 
do. The sources of the nitrogen and minerals used by the crops 
are evidently the crop residues and the manure supplied for the 
maize crop. That this organic matter produces such excellent 
results is, in all probability, a consequence of the copious aeration of 
the soil produced by the great numbers of potsherds present. That 
the crops do not make use of all the nitrates formed is seen by the 
composition of the well water used in irrigation. 


3. Some other Indian nitrate factories. 

The potsherd area- round Jais is by no means the only natural 
nitrate factory in India. Well waters, rich in nitrates, occur 
elsewhere near villages and towns in the plains of India and also in 
Gujerat.^ In all cases the aeration of the soils round these nitrate 
containing wells is good and, in many instances, potsherds or brick 
refuse occur in large quantities in the immediate neighbourhood. 

'Xatural nitrate factories are common in some tracts of India 
in the absence of wells. Thus in North Bihar, the manufacture of 
potassium nitrate is a well-known industry and as many as 20,000 
tons of this substance are produced annually.® The saltpetre 
is formed in the so-called nitrous earth and is separated by the 
nunias from other salts which occur mixed with it. This nitrous 
earth is found mostly oh the high lands round the villages 'which 
contain 'potsherds or brick fragments. The potassium nitrate is 
derived partly from organic matter and partly from the ashes of 
wood or cowdung produced in large quantities in the villages. The 
abundant soil aeration brought about by the potsherds provides the 
necessary oxygen for the soil organisms including the nitrate 

' Agrkitltm'al Ledger r lOLG. 14:^ 

* The Gomtiiercktl Products of India, 1908, p. 972* 
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producing bacteria. In tbe presence of organic matter, wood ashes 
and moisture and under temperature conditions which favour 
intense bacterial activity, nitrification is rapid and potassium 
nitrate is produced in abundance. The evaporation of the surface 
moisture during the dry season, combined with the rise of the subsoil 
water by capillary action, leads to an efflorescence of saline matter 
on the ground in which saltpetre is one of the chief constituents. 
Such accumidations of salts, rich in nitrates, largely occur in areas 
where potsherds are abundant and are naturally quite different 
from those met with in alkali lands. One factor, liowever, which 
obviously limits production, has hitherto been forgotten in 
considering these natural nitrate factories. This is the aerating value 
of the potsherd and the fact that without a copious air supply, rapid 
nitrification is impossible in the soils of North Bihar. 

4. Some practical applications. 

The practical applications of these facts to Indian agriculture 
must now be considered. 

The manuring of -wells. As is well known, there is a large area 
of intensive cultivation surrounding the towns and cities of India 
where large crops of vegetables, sugarcane and tobacco are grown 
under well or river irrigation. Manure is obtainable, and potsherds 
are abundant. The manure is usually added to the soil but no use 
is made of the potsherds. More could be got out of the present 
supplies of manure and this garden cultivation could be extended 
by dressing the land with the potsherds and by using some of the 
organic matter for manuring the wells. It would not be a difficult 
matter to make, in the soil round a well, a potassium nitrate factory 
the products of which could be directed either into the well itself or 
into the irrigation stream. The soil round the well would have to 
be mixed with the right amount of potsherds and organic matter 
and ashes would have to be added to the surface soil from time to 
time. The details would have to be worked out experimentally and 
then applied to actual working conditions. Possibly some Chemist 
in the Agricultural Department in search of an interesting problem 
might consider this question. 
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The permanent imp'overnent of the land. It is evident that in 
the soils of India, the great factor in manuring is aeration and that 
Jethro Tull’s great generalization that “ Cultivation is manuring ” 
can now be extended and summed up in the phrase -— is 
aeration. The potsherd enables us permanently to aerate the soil 
iuid thus make the best use of organic matter including green 
manures. The potsherd by itself has only a limited value but 
with the help of small quantities of organic matter, extraordinary 
results are possible as the example of Jais is sufficient to indicate. 

Preliminary experiments have already been completed in the 
Botanical Area at Pusa which prove that, in the grovTh of tobacco 
after green manure, the addition of potsherds to the soil is profitable. 
With potsherds and surface drainage, a yield of 24 maunds to the 
of cured tobacco leaf has been raised on green manure alone 
and the produce, cured on the ground in the country fashion, has 
been sold to the Indian Leaf Tobacco Development Company at 
Dalsing Serai for fifteen rupees a maund. The value of the crop 
was therefore three hundred and sixty rupees an acre. To prove 
the manurial value of potsherds however, something more than 
small trials at a Plant Breeding Station are required. Accordingly, 
angements have been made to treat ten acres of land on the 
Dholi estate with potsherds and to compare the produce of the land 
for some years with the initial capital cost of the treatment. There 
is little doubt that the results will establish this method of soil 
improvement and will suggest a useful means for the investment, 
in the soil of India, of much of the capital now lying idle in the 



DRY-FAKMING AND ITS POSSIBILITIES 
IN INDIA. 


C. V. SANE, B, Ag. (TJniv. of Bombay), M. Sc. (Univ. of Wisconsin). 

Foreword 

Less than a generation ago the very large area ot land in 
Western America, not susceptible of irrigation, was looked upon as 
practically worthless for agriculture. Since that time many millions 
of acres of these apparently inhospitable tracts have been converted 
into fruitful fields. This is due in part to the venturesome energy 
of the American people, but chiefly to the careful investigation of 
the natural conditions of the territory in question and the appli- 
cation to the land of well-known scientific principles, followed by 
further investigations leading to the discovery of other principles, 
of profitable application to the reclamation of non-irrigable arid 
lands. 

Colorado established, more than eighteen years ago, a branch 
station for the study of dry-farming. Utah, a few years later, 
established a large series of experimental dry-farms, and inaugurated 
a series of studies on the relation of soils and crops to watei'. Other 
states have done similar work, and the Federal Government has 
conducted for some years very comprehensive dry-fanning studies 
in the great plains area of the United States. On the basis of such 
work the ikraerican people have been able to conquer, without 
irrigation, much of the great territory lying under a light rainfall 
in what was formerly known as the Great American Desert. 

In talking w'ith students from India it has always seemed that, 
while the problems of India no doubt differ considerably from those 

{ 263 ) 
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of western United States, the same process of careful study of existing 
conditions and the wise applications of scientific principles, old or 
new, should make it possible to make the agriculture of India, not i 

under irrigation, much more certain than it has been formerly. 

Tiie problem is a large one, whether in India or America, but the 



experience of western America leads most of us who have been 
engaged in the work, to believe that the methods of study followed 
so successfully in reclaiming the American arid lands may be 
emploj'ed with success wherever a low or uncertain rainfall is a 
determining condition. 

Mr. C. V. Sane, the author of this paper, has spent much time in 
the dry-farming areas of the United States and has had unusual 
opportunities to become acquainted with the methods practised 
oil American dry-farms and in dry- farming laboratories. His 
description of American dry-farming is accurate. He has empha- 
sized the leading principles of the practice. It is to be hoped that 
the dry-farming regions of India may be helped by such studies 
and discussions as this one by Mr. Sane, and that especially they 
may lead to an enlargement of the scientific study of dry-farming 
under the conditions of India. We of the far west may thus learn 
much of the far east, and we still have much to learn. 


Logan, Utah, U.S.A. 
October, 1915. 


JOHN A. WIDTSOE. 


Introduction. 

Of the many things that compel the attention of agricultural 
investigators in India towards American agriculture, one thing 
tliat has done more so than any other is the system of dry-farming 
and its success in such a short time. By the very nature of things 
in most cases the little knowledge that we have on the subject is 
principally derived from books and consequently is very rudimentary. 
Bhr though the principles of dry-farming are known all over the 
world the art of manipulating the soil so as to make it an economical 
practice is fraught with many difficulties. The necessity of dry- 
farming in India is becoming more and more apparent every day. 
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However, a detailed study of all the factors — c;hiefiy soil and soil 
moisture — that are associated with its success iu parts where it is an 
established practice should logically precede the uudertakiiig of 
such ail investigation. 

The writer has not only made a careful study of the literatiue 
on the subject but has also had the privilege of conferring with 
persons whose opinions are an authority in the matter, in addition to 
visits and observations in the fields. A few figures dealing iritli 
mechanical analysis, moisture study, etc., have been introduced, for, 
apart from rainfall which can easily be ascertained, these arc the most 
important factors, knowledge of which is not so easily ai'ailable in 
India. They illustrate the basis and extent of the system and will 
prove of great help in laying out the work. For after all is saiil and 
done elsewhere the only way things can be ansu'ered definitely is 
by independent experimenting. 

That dry-farming is a world problem is now miiversally 
conceded. The following table taken from ‘‘ Dry- Farming ’’ by J. 
Widtsoe illustrates this fact. 

Proportion of eartli's 

Character of farming Annual precipitation land surface 

per cent. 


Arid 

Under 10" 

•25 00 

Semi-arid 

10" - 20" 

:10‘00 

Siib-huniid 

Humid 

•20" ~ W] 
ro" - 40" i 

20-00 


40" - 60" 

n-ou 


60" - 80" 

9-00 

if 

80" -120" 

4-00 


1*20" -160" 
above 160" 

0*50 

0*50 


I lOU 

It will be seen that 55 per cent, of the land surface is under a 
f rainfall of less than 20 inches ; thus necessitating the adoption of 

i: dry-farming for the profitable growing of crops. It is estimated 

1 that about 10 per cent, more receives a rainfall of from 20 to 30 

k inches, making dry-farming esseritial Thus a total of 65 per cent, 

j; ig directly concerned in the methods of dry-farming. Only a very 

small portion of this area can ever be completely reclaimed by 
: irrigation practices, leaving the major part of the world always 

I interested in the movement of dry-farming. 
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Hie stiidy of this system becomes even more imperative in 
coiuitries like India where the rainfall over a portion of the coniitry 
is not only short but extremely precarious, and when one comes 
to coUvsider the amount of land in India which would benefit by 
a knowledge of dry-farming it becomes obvious that it is up to us 
to lose no oppoi'tunity of obtaining information wdiich may assist us. 

History, defimtion, and a fetv contentions regarding 
Dry- Farming. 

Though America has the privilege of bringing dry-farming in 
limelight to-day, it is not to be supposed that it is a new system. It 
is rather a nerv name to a system which was practised in ancient 
days. Unmistakable proofs haye been found to-day in all the 
ancient ciyilizations in China, Mesopotamia, Egypt, Mexico, Peru, 
etc., testifying that it was a practice in vogue in those days. 
Kearney' in a study of dry-land olive culture in North Africa quotes 
Tunis as an example of the extent to which it must have been 
practised in the old days. Though Tunis has a rainfall of only 
about 9 inches on an average, the ancient ruins are of such a nature 
that the territory was probably densely populated. No evidence of 
irrigation practice is found and the inference is that the territory 
must have been dry-farmed. But, however w’^ell known the art 
may have been in the past, the credit of reviving and awakening a 
general interest in this almost forgotten and neglected practice 
must be aw’^arded to those American pioneers who wended their w^ay 
westward and subdued the desert in their struggle for existence. 
The curious thing in this connection is that these methods were 
simultaneously and independently developed in Utah, California, 
Washington, and the Great Plains. However, to Utah belongs not 
only the claim of precedence in this respect, but also the credit 
of being the first to undertake a complete study of the behaviour 
of soil moisture which has given the system a scientific basis it enjoys 
to-day, mainly through the researches of Dr. Widtsoe and his 


colleagues. 


1 Bulletin No. M5 of the Bureau of Plant Industry, U. S, Dept. AyrL 
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Dr. Wicltsoe defines dry-farming as the profitable production 
of useful crops without irrigation on lands that receive a rainfall 
of 20 inches or less. In districts of torrential I'ains, high winds, 
unfaAmurable distribution of rainfall or other water dissipating 
factors, dry-f arming is also properly applied to farming without 
irrigation under annual precipitation of 25 or even 30 inches. A 
large part of the dry-farm territory in India will fall into the latter 
category where conditions of water dissipation are far more 
pronounced in every particular than the worst that could be obtained 
in the United States. 

Even in the United States, however, there is a considerable 
difference of opinion regarding the best way of applying the principles 
of dry-farming to soil management. There comes in the wake of 
every scientific discovery a time when undiscerning and unscrupulous 
persons make unwarranted generalizations with consequent 
failures and confusion, and in a country so much given to speculation 
and exploitation it must have assumed rather serious proportions 
to compel the Federal Department of Agriculture to caution the 
uninformed public against some misconceptions which it would 
be well to cpiote here 

“ In conclusion, the following misconceptions concerning dry- 
farming may. be mentioned as among the most serious ; (1) That any 
definite ‘system’ of dry-farming has been or is likely to be established 
that will be of general applicability to all or any considerable 
part of the Great Plains area ; (2) that any hard and fast rules can 
be adopted to govern the methods of tillage or of time and depth of 
ploughing ; (3) that deep tillage invariably and necessarily increases 
the water-holding capacity of the soil or facilitates root development ; 
(4) that alternate cropping and summer tillage can be relied 
upon as a safe basis for a permanent agriculture or that it will 
invariably overcome the effects of severe and long-continued 
droughts ; and (5) that the farmer can be taught l)y given rules 
how to operate a dry land farm.”^ It is well to keep tliese 
in mind in India also. 


i Year^Booh of the United Stales Department of AgrimUuYe, 1911, p. ‘if, 6. 
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Some mleworthy facts regadUu! -Amenam agncdture. 

An ao-ricultural specialist from America, who had been m India 
recently as 1914 , observed to the writer that the one thing that 
steuok him more than anything else while there was the very poor 
physical condition of the soil, an observation that is entirely true, 
By contrast the condition of American soils ready for planting 
is almost perfect. But this is due more to the suitable climatic 
(■onditioAS by which good physical condition and preparation of the 
soil can be secured easily and cheaply. Even if the ivorst came to 
the worst the soils here over the major part of the continent never 
dry out or bake so hard that cultivation becomes impossible after 
the crops have been off the ground for any length of time. As 
an additional help there are the autumn rains followed by the snow. 

If conditions do not allow the autumn ploughing of the soil, as the 
snow thaws in the spring, the soils come in just an ideal condition 
for preparatory tillage. It is this factor that makes preparatory 
tillage so easy in America. On the other hand in India where 
the crops come to maturity, not so much on account of low 
temperature as is the case here, but due to the sheer lack of water, 
the roots dry up the soil in such a wholesale fashion that cultivation 
becomes only possible if attempted below the zone of block formation 
which is in many cases more than a foot deep, and even after this, 
the soil never falls into that crumbly condition so essential for good 
cultivation. Even granting that a deep ploughing is conducive 
to a better physical condition and a better absorption of water than 
no ploughing, the only way it could be accomplished is by machine 
ploughing, which under the present condition of agriculture does not 
seem easily possible or profitable either. In India we have 
practically only two sowing seasons : the kharif and rabi, but these 
are usually not co-existent, being found in widely separated terri- 
tories, so that there is but one sowing season in a particular locality 
and since the farmer is always afraid of a short season the sowing 
of all crops has to be done post-haste in order that the crops may have 
a chance to mature. Any one connected with agriculture in India 
knows how, feverishly hurried these operations are. As a contrast, 
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here in America the farmer is praoticaliy fai-imug all lire year 
round, and often starts his crop the year before, as in the <iase of 
winter wheat, clover, or sowing in the growing crop in the fali, 
viz., cowpeas in corn or cotton, etc. Thus he sows his wlreat in 
autumn, it grows a little and rests during the winter under the snow. 
In spring, when the snow thaw^s the wheat begins to grow again, 
in spring, he may sow rye, oats, or barley and seed dou-n the field 
to clover which may occupy the land from year to year. Different 
seasons for sowing corn, potatoes, tobacco, clover, wdieat and other 
crops are possible owing to the moisture conditions being such tlrat 
a great variety of crops could be gi'own, resulting in the most 
profitable use of the farmer’s time, and in winter', when field operations 
are at a standstill, he attends to his dairying or stock feeding. 
Thus conditions are rarely so devoid of the necessity of doing aiw 
agricultural work as they are in India with a growdng season of 
only, three or four months in each locality, and hard, hot di'v 
weather for the rest of the year preventing crops being taken from 
season to season under dry-farm conditions. 

• Other factors are the size of the farms, their contiguity, the 
presence of the farmer on his estate, the business and competitive 
condition of farming, the supply of effective machinery, and the large 
capital available to the farmer for investment. All of these are 
important, but the peculiarity of the season as explained above, 
the possibility of distributing crops over a large period and above all 
the absence of social or religious prejudices such as crop up in every 
attempt at improvement in India are matters that are not so well 
realized there and hence are grouped under a separate heading to 
give them the proper emphasis. 


Basis of Dry-Farming. 

The theoretical consideration of dry-farming becomes only 
possible after the water cost of the dry matter is wmrked out. 
Extensive researches have been made in this respect by Wollny 
and Hellriegel in Germany ; by Lawes and Gilbert in England ; 
by King and Widtsoe in America and Leather in India. W ith the 
exception of Drs. Widtsoe and Leather the rest have obtained. 



‘Ijj- humid conditions. Making 
ater used in his work Dr. Widtsoe 
pound dry matter at 750 pounds, 
nally yields about 600 pounds of 
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$S0 of the Bureau of Plant Industry, V. S. Dept Ayri 

115, Utah Ayn- Experiment Station, p. 23(1. 
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18 per cent, for the cky loam ; 16 to 17 per cent, lor loams and 14 
to 14'o for sandy loains. Considering 7 per cent, as a fair percentage 
of readily available moisture one acre foot of soil with a. weight of 
3,500,000 pounds will supply 245,000 pounds of water and a depth 
of 4 feet of soil would give 980,000 pounds of available water and 
referring to calculations previously made, a uniform depth of 
4 feet of clay loam or loam soil will hold enough moisture to gi^'e 
600 pounds of wheat per acre. So much, however, depeiuls upon rhe 
uniformity of the soil, depth, and its moisture capacity that it Is 
idle to speculate any further until a study of these factors is maile 
actually on the spot and results obtained. 

Factors underlying Dry-Jamiing. 

The success or failure of dry-farming methods depends on the 
resultant of the two opposing forces of precipitation and dissipation. 
Where this margin is large enough for crop production and can be 
obtained at a reasonable cost, dry-farming will be a success. The 
system would not be economical though possible where the cost for 
obtaining this margin will be such as to seriously interfere with the 
profits. Conservation of moisture at reasonable cost is, tlierefore, 
the basis of the system. The positive factors in this retention of 
moisture are the soil and. rainfall and the opposing forces are evapora- 
tion, seepage and surface-wash. y ^ ^ 

Owing to the tropical climate in India over a large part of the 
year the losses due to evaporation depending upon temperature, 
sunshine and winds are far more serious than in the cooler climate 
of the United States. The loss due to seepage is very slight, if any. 
Owing to the cyclonic and torrential character of the rain, liowe\ei, 
our greatest loss in India is in the surface wash, when not only the 
rain but a considerable proportion of our best soil also is lost with 
it. There are no figures at hand showing what proportion of rainfall 
is lost in this way’' in India but observations made by Briggs and 
Belz' in this country’' show that as high as 80 per cent, of rainfall 
of 2-5 inches falling in 4 hours on a nearly level summer falloAved 

I BliUefAn No. 1S8 of the. Bureau of Plant Industry, U. S. Dept Agn, 
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/■ n in thiTim-ofi TIib onlv tiling that partly compensates for 

;:e:ere.;;ios;esistheconiparati;d^^^ 

dissipatin. forces are comparatively feeble and the character of the 
precipitation and soil rs snch as to give maximnm efScrency 

.rvt mentioned here that crops in these highly developed 

it, iiidij/ u ^ on one two or even three teet oi 

/li-yr-firnrins’ regions do not depend on , 
dry tanning ^ ^ 

rfmottm-r Nronly has moisture percentage been found to have 
rioted depth but - — - 

Netelu. though different in other 

If 900 pounds of wheat per acre on an average on a 

than ll inches ; and crops of 3,000 pounds of wheat to t.re 

have been raised while 2,400 pounds is not at all iinusua . 

These factors of the uniformity and depth of the 
so essential for success in dry-farming are often lost sight of • 

" Wl emphasized as they ought to be in other parts where attempts 

at drv-farming are being contemplated. r ,1 ,• 

ire suhioet of soil moisture has nowhere been studred as 
completelv as in Utah and most of the figures reproduced here are 

therrfore 'drawn from the investigations at the Utah Aginoultmal 

®"=’i"Sott who is in charge of the Office of Dry-land 
Agriculture of the United States Department of Agriculture divides the 
d^-taX -a in America in two sections_(l) The Great Plarns 

and (2) The Great Basin or Inter-mountain. The Great ains area 

lies principally between the eastern slope of the Eocky Mountains and 
Missouri-Mississippi Valley. It was in this area that the early reverses 
were experienced and it is this area where a few of the misconceptions 
quoted above took shape. It is characterized, by scanty winter 
precipitation, the bulk of the rains coming in May, June, and July. 
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The Great Basin or Inter-mountain Region lies hetween the 
Rockies and the Sierra Nevada Mountains and the precipitation, 
though usually less in amount, is chiefly received in the winter and 
spring, leaving the summer rainless. It is in this region that dry- 
farming was first found successful and subsequently developed 
to its present magnitude. 

Though the moisture study has been made in various parts of the 
Great Plains and the Inter-mountain Region, the soil study is 
nowhere as completely done as in Utah. The following table' shows 
the approximate mechanical analysis of the various Idnds of soils 
where drv-farminsf is successfully practised in this State. 


Avefage mechcinical analysis to a depth oj 8 feel. 

County Coarse matter Sand Clay 

Iron County 4-55 31-79 11-91 

Juab 6 07 29-53 15-69 

San Juan 0-S7 56-46 9-15 

Sevier 31-31 55-31 11-84 

Tooele 7-28 38-65 12 91 

Washington 16'28 53-86 10 16 

It will be seen that quite a variety of soils can be utilized nudei- 
the dry-farming system. 

The great uniformity of the soil can be seen from the following 
table^ representing a depth of 8 feet. 

Juab County Farm. 

Size of particles Soil separate 1 2 3 4 o 6 7 8 

Coarse matter ... 9-59 5-29 8-94 4-43 5-85 2-20 3 64 3 93 

Fine matter ... 9H1 94-71 91-06 95 57 94-15 97-80 06-36 96-07 

0-1-0 32 mm. ... Medium sand ... 8-93 8 99 8 73 11-36 15 69 S 93 16-28 12-60 

O-OS-’-O-l ... Fine sand ... 20-05 16-48 12-38 18-87 19-48 27-40 25-00 22-52 

0-Ollo-032 ” ... Coarse silt ... 21-97 19-75 -22-53 19 06 23-88 22 -27 21-88 21-91 

0-0032-0-01 , Medium silt • 15-23 18-78 17-53 17-25 13-43 13-51 13-73 17 03 

0-001-0-0032,, ... Fine silt ... 13-25 14-88 14-47 18-93 8-01 7-11 8-68 9-74 

less than 

0*001 mni. ... Fine clay 15*73 16’88 18*62 20 68 12 4.1 10*03 12*18 13*20 

Soils in the Great Plains area are more variable in character 
and depth and where shallow or under-lain by a porous sub-soil, 
T>oanl-t,a i-n tbfi unnsfiTvation of moisture are discouraging. 
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The limits of soil types iii a section of the Great Plains^ area 
riae as follows : — 


Size of particles 

Soil separate 

1 

2 

3 

1 mm. and above 

Fine gravel 



O-OU 

0*5 — i mra. ... 

Coarse sand ... 

0-1-0-4 

0-0*2 

0-25~C*5 „ ... 

... Medium sand ... 

trace-0 

0-0 '8 

()-0*l 

„ ... 

. . Fine sand 

1*5-14*1 

1*4-1*2*3 

1 *6-9*2 

0*05-0*1 „ ... 

... Very fine sand... 

43*1-5*2*5 

37*8-55-4 

42*7-5S-*2 

0*005~*05„ ... 

... Silt ... 

3(i*l-43*6 

32*5-42*7 

30*4-45*8 

less than 

0*005 mm. ... 

... Clay 

5*8-10*5 

6-7-11*7 

8*1-13-3 



The iiiipoil-ance of having uintorm and deep soils can narciiy 
be over-estimated when it is realized that it is the depth whicli 
lias made the growth of remunerative crops possible ; by the deep 
roots they send out in search of moisture. That the storage of 
moivsture affects to a depth of 8 feet at least and possibly further can 
be seen from the table^ reproduced below. 

All moisture ■percentage on the basis oj dry soil. 


Season 

(after) 


Harvest 

Storage 


It lias been estimated that on an average more than 00 per 
cent, of the precipitation could be stored in the soil to a depth ot 
8 feet in Utah. Buri'^ working on the Western Nebraslm soil in 
the Great Plains area has found that, if properly cared for, the 
summer-tilled or summer-fallow soils showed from 5 to 7 inches more 
water in the first 6 feet of the soil than similar land growing a crop 
and the water so stored has been equal to from 40 to 50 per cent, 
of the rainfall for the same period. Further that the moisture 
content of the summer-tilled land increases below the 6 feet area 
and is apparent to a depth of at least 10 feet. 


Biillelin No. Nebraska JSxperiment Station. 
Widtsoe, Dry-Farming y p. 114. 

Bulletin No. II 4 , Nebraska Experiment Station, p. 5L 
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It is a general impression that soils to be retentive of moisture 
must be either clayey^ clay loams or at least silty loams. That 
such is not however the case, in fact, a ligliter hind of soil is more 
amenable to dry-farming, is the observation of many. 

Professor J. W. Powell in his book “ Arid Lauds ” states that 
a sandy soil seems to be an essential condition for dry-farming. 

Recently Clothier^ Avorking in Arizona found tlmt " The 
lighter types of soil have proved to be more valuable for dry-farming 
than the heavier ones.” 

That sandy soils are not debarred from dry-farming methods 
can be seen from actual determinations of soil moisture presented 
in the following table^ : — 


Proportion of rainfall stored in the soil. 


Percentatje of water 
in soil in autumn 
(after harvest) depth 
of 8 feet 


Rainfall diirinji 
the period of 
conservation in 
inches 


Percentage of pre- 
cipitation found 
in the spring to a 
depth of S feet 


Olay 

Sand 

Loam 


The observation tliat lighter types of soil are more suitable 
to dry-farming is possibly due to the fact that the heavier soils 
though they have a large moisture percentage, actually allow 
a smaller supply to the feeding roots, owing to the wilting co-efficient 
being higher in the heavier soils than the lighter ones. 

Burr working with the Western Nebraska soils has found that 
water above 7 per cent, of the soil only is available to crops. Taking 
17 per cent, as the field capacity of the soil, the portion available 
would be 10 per cent. (17-7 percent.). 

The wilting co-efficient of a clay will be somewhere about 
11 per cent, and taking its field capacity at 19 per cent, there will 


> BullHin No. 70, Arizona Agrl Experiment Station, p, 
* Widtsoe. Dry-Farminrj, p. 121. 
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])e left oulv 8 oer cent, as available moisture. Add to this the effect 
of the lentc-capillary water, the ease with which the roots can 
penetrate the lighter soils and one can see the reason of tne 

observation under consideration. 

.do far as the chemical composition is concerned the soils appear 
to be 3 -icher in phosphorus and organic matter. In the following 
tiible’ arc given the limits of the percentages in the various dry- 
farming sections in Utah as compared to a few from India 

Resiiltii expressed as percentage in dry soil. 


Ingredient 

1 st foot 

4th foot 

9th foot 

India® 

Insoluble residue 

Potash lioO •• 

Soda Na^O ... 

Lime CaO .. 

Magnesia _ 

Sulphuric acid feOp 

Oxide of Iron Fe.iO.. ... ••• ' 

Alumina A1«0 ft 

Phosphorus P. 2 O,-, 

Carbon dioxide COo ... 

Volatile matter 

52*1 4-88 -25 
0*55-- 1*31 
0*14- 0*44 
0o6™1897 
0*42— 2*24 
0*05- 0*18 
2‘80- 5*42 
2*29- 6*33 ; 
0*23- 0*419 1 
0*2')-18*55 i 
3*02- 5*31 

52*38-78*29 
0-45- 0*80 
O’SO- 0-52 
3*21-17*83 
0*59- 2*66 
0*05- 0*17 
2*26— 5*23 

0 1 4— 6*47 
0*12- 0*356 
2*04-- 15*12 
2*79- 4*42 

46*47-86-87 
0'42- 0-70 
0-42— 0*70 
0*79-20*22 
0-75— 2*93 
0*07- (1*11 
2*36- 3*02 
3*36- 6*62 
0*10— 0-264 
0*14-2008 
1*62- 2 93 

65-16-88*08 
0*14- 1*14 
0*01— 1*30 
0*13- 3*43 
0*22- 2*47 
not determined 
2*46- 9 27 
1*74-13*76 
o-oo— n*23 
on— T88 
0*24— 6*58 

Humus .. 

Nitrogen 

Total P. 

Total K. . • • 

1^09- 1*63 

0*057-0*116 

0*191 

2*32 

0*50-1*69 
0*037 -0*1 
0*181 

1*48 

lUo- 1-3.5 

0- 018-0'05 
flU12 

1- 30 

not determined 
0*015-0*24 
not determined 


A. Rainfall and its conservation. 

In spite of the lower amount of total precipitation, mention 
has alreadv been made that dry -farming in the G-reat Basin has 
proved more successful than the Great Plains area. This is due to 
the character of tire rainfall, more than 80 per cent, of the rainfall in 

the Great Basin being received as winter and spring rains while more 

than 60 per cent, in the Great Plains falls after the crops have been 
sown and over 30 per cent, in summer. The following table shows 
the average seasonal distribution of rainfall in the two regions : — 


Region 


Great Basin 
Great Plains 


Percentage in Percentage Percentage ' Percentage 
Rainfall Ml after i in winter | « | 

harvest | mostly snow | ^ \ 


14*53-19*07 

11*92—21*30 


Bulletin No. Utah Agri. Eseperiment Station. 
' Hilgard. Soils, 1912, p. 412. 
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Dv. Wicltsoe in summing up the subject says : A great deal 
lias been said and ^nitten about the danger of deep cultivation 
because it tends to injure the roots that feed near the surface . . . 

True deep cultivation when performed near the plant or tree, 
destroys the surface feeding roots, but this only tends to compeUhe 
deeper Iving roots to make better use of the sub-soil. lien, 
as in arid regions, the sub-soil is fertile and furnishes a sufficient 
amount of water, destroying the surface roots is no liaiidicap what- 
ever. On the contrary in times of drought the deep lying roots 
feed and drink at theii leisure far from the hot sun and withering 
winds and the plants survive and arrive at rich maturity ^while the 
plants with shallow roots wither and die or are so seriously injured 

as to produce an inferior crop. 

One of the chief attempts of the dry-farmer must be to see 
tliat plants root deeply. This can be done only by preparing the 
right \ind of seed-bed and by having the soil in its lower depths 
well stored with moisture, so that the plants may oe encouraged 
to descend. For that reason an excess of moisture in the upper 
soil when the young plants are rooting is really an injury to them. 

B. Absorption aid retention of moisture. 

Deep ploughing with subsequent tillage and in parts where the 
rainfall is below 12 inches, summer fallowing to carry over the sujipiy 
of moisture from one to the other season are the two principal means 
used for storing water. Nearly all the contradictions with regard 
to the drv-farniing system that have arisen are with regard to these 
two factors— 'deep ploughing and summer tillage. 

The following presents the view of Professor Chilcott or the 
United States Department of Agriculture with regard to deep 
ploughing. “ Perhaps one of the most common fallacies is that deep 
ploughing invariably and necessarily increases the water-holding 
capacity of the soil. Our investigations show that in many instances 
the receptivity of the soil is governed entirely by the physical 
condition of the upper 4 or 5 inches, the undisturbed sub-soil being 


Vear^Jhmk of the United Staten Department of AffriaultuTc, 1911, \k 2o4:. 


I' : ’ y \ 








DllT-PAHMlNG AND ITS POSSIBILITIES IN INDIA 


280 


AGRICaLTORAL JOURNAL OF INDIA 


[XT, III. 


bv the eradication of the greatest dissipators of soil moisture— 
namely, weeds. From the standpoint of moisture conservation 
cnltiTation is beneficial when weeds are destroyed or prevented 
from growing. This fact should not be taken to mean that less 
cultivation is necessary but rather that such operations should be 
performed at times when weeds can be combated. If the soil checks 
and cracks deeply, air is allowed to circulate below the normal 
drvina depth of the surface and cultivation then is necessary. 

Otherwise the soilmulch can he disregarded.” (The heavy type are 

ours.) , ^ ^ - 4 . 

However that may be in other sections, the writer m his visits 

to the fields in Utah was indeed amazed to find that within 3 to 4 

inches of the surface mulch, under a continuous, hard, hot sun, 

with neither rain nor dew, the soil should be found to be ideally 

moist for crop growth and that it should be in this condition to a 

depth of 6 or 8 feet. If the writer had not personally seen this, 

it would have been difficult of belief, so incompatible appear the dry, 

hot surface mulch at the top and the cool moist soil below. 

Even in the Great Basin region, however, ploughing deeper 

than 7 to 8 inches has not had any marked effect on the yield or the 

w-ater stored. In fact as a result of five years' experiments at the 
Nephi Sub-Station,' Utah, no material difference ivas observed 
in the yields obtained from the plots ploughed at different depths 
varying from 5 to 18 inches. 

"indeed in the light of these findings, the question of deep 
ploughing in India deserves more than a casual and theoretical 
consideration. It may turn out after all that what we want most 
is deep interbillage rather than deep ploughing. 

Speaking of the soil mulch Professor FarrelP has drawn 
attention to the fact that two factors enter in the formation of soil 
— receptive and retentive. He has shown how in parts where 
w-et and dry periods alternate in rapid succession, the receptive 

1 JJidh^thi Wb U7. U, S, Dej)t, Agn, ContrihiUon from Bureaii of Plant Industry^ 
p. 44, 

* Prij-Fai-mimj, vol. V. no. 2, p. 245. 5f7t« Anmal Haid-huoli of Dnj-B'anmMj, Oih 

Iniernatiomd Dnj^Farminy Congress. 
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and the retentive condition of the soil mulch oppose each other. 
Thus the ‘ dust mulch ’ so much advocated by authors in dry- 
farming becomes actually a hindrance in the effective reception 
of the precipitation specially in heavier soils, because the fine dust 
mulch under a heavy rain, runs together and interferes with pene- 
tration and occasions an excessive loss by run-off. The run-off 
in such cases may actually exceed that from a soil which has no 
mulch at all. Reference has already been made to the observation 
that 80 per cent, of the rain was lost by surface washing in a heavy 
rain on a level summer fallow while under the same conditions it 
was observed that only 40 per cent, was lost on an adjacent stubble 
field. 

In considering the soil mulch therefore in parts where dry and 
wet periods alternate as in India, both the receptivity and the 
retentivity of the soil condition should be borne in mind. As a 
result, in heavy soils it will be safer to leave the surface relatively 
coarse and lumpy to reduce the tendency for running together and 
causing a loss by run-off. 

Discussions with regard to the value of a summer fallow run 
quite as hot as on the value of deep ploughing. Thus, results 
obtained in North Dakota show that while stored \vater may be of 
value in supplementing rainfall, it is vrnable in itself to mature a crop 
in Western North Dakota ; but even here it is admitted that summer 
tillage has a certain value as insurance against crop failure. Others* 
find it too extravagant a system. Olothier^ states that summer 
fallowing by the ordinary methods has not been successful in 
permanently accumulating water in the soil even after a two-year 
fallow in Arizona. 

It must not be forgotten in this connection that those who 
advocate summer fallowing do it for a certain set of conditions: — 
(1) Where the annual rainfall is too small to produce a crop every 
year, (2) under particular conditions of depth and uniformity of the 
soil. That such is the case is proved by hundreds of moisture 
determinations and crop results in the Great Basin. Even here 


‘ Year-Book of the XI. S. Dept, of Agri. 19H, p. iTA 
’ BuUetAn No. 70^ Arizona E^perimnt Station, p. 797. 
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wlieu conditions of soil or rainfall are better, the summer fallow 
is Tiraetisftd onlv once in three years. In other places once m lour 
years' is found enough. In Kansas it is customary to do so only 

once in six years. 

A modification of summer fallow, which owing to the poor 
humus content in Indian soils is likely to prove very useful, is the 
turning under of a green crop in the fallow }mar. This wdl not only 
improve the physical condition of the soil, the chemico-bactenal 
activities and the consequent liberation of plant food, but will also 
add to its water-holding capacity on account of the added humus. 
Experiments so far, however, tend to show that in India it does not 
pay to turn under huge quantities of green matter unless there is 
enough water available for complete decomposition of this material 
and its assimilation by the soil. The aim should be to turn under 
only as much as would be properly decomposed and assimilated. 
Even if it is only a slight growth that is ploughed under, it would 
do more good than a huge mass of loose decomposing matter 
intercepting the continuity of the soil and upsetting all its 
useful physical functions. 

Choice ofcfofs, Rotations, and MacUnery. 

Choice of crops. Tlie limited amount of available water naturally 
requires the growth of only drought-resistant crops. Kearney and 

Shantz' describe drought -resistant plants as having the ability either 

to endure, to evade or to escape drought so as to produce successful 
crop growth. Ability to endure a drought may be due to the storage 
of water in the plant body or ability to become dormant. ^ Of the 
cultivators’ crops, the tendency to become partly dormant is shown 
bv alfalfa and sorghums. 

The evading of drought can be accomplished by control of 
transpiration or exceptional root development. Alfalfa with its 
deep tap root illustrates this point among the cultivated crops, 

The adaptation for escaping the drought is illustrated by plants 
that require a very short growing period before the season of 
drought begins, such as the early vamties of small .gr ams. 

^ Year-Booh o/ the V, S^ Dept, of .‘Igri. Wn, )?■ SSC. 
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However, the crop plants to succeed under tliy-fanniug 
conditions must possess more than one of tire adaptations abo\'e 
mentioned. Thus alfalfa has not only the ability of becoming partly 
dormant under adverse conditions but can also partly evade drought 
on account of its deeply peiretratiug roots.- The early varieties 
of successful small grains har^e irot only a shorter grorving seirson 
but also are characterized by a small total leaf surface rediumig 
transpiration. The authors mentioned above found that soi'f/hniis 
afford the best example among crop plants of a combination of 
adaptations for meeting drought. They are specially drought 
evading, and also have considerable power of endurance. In 
seasons when the rainfall is normal as to total cpiantity but very 
irregular in its distribution, while crops like alfalfa and sorf/hmus 
may finally give good yields, corn and potatoes for example winch 
have less ability to become dormant may utterly fail. Thin 
planting, clean cultivation, cutting and pruning anil gi-owing 
dwarf varieties are other means of evading a drought. 

The ultimate object of farming being profitable crop production, 
such crops must only be grown as are reasonably secured from 
destruction by drought and which also when grown under the 
conditions of moisture supply normal to the region, can give a jiroduet 
that will be remunerative to the grower. 

It is owing to this factor of profits that wheat is the principal 
dry-farm crop. Winter wheats wherever possible always give better 
returns. Of the spring wheats the Durums have become the most 
popular. In the southern section of the Great Plains Region 
sm’gJinin is found to be the most remunerative and is already a 
staple crop in parts of Texas, Oaklahoma, Kansas, and New Mexico. 

Alfalfa ought to prove a very useful rotation crop in dry-farm 
regions provided it is not too thieldy sown, about o to G lb. 
lieing enough. As a rule dry-farm alfalfa yields well as a seed crop, 
though, if properly cared for, good hay can also be obtained. 
Sorghum is the third principal dry crop and is likely to extend m 
cultivation. Other crops like barley, oats, corn, are sometimes used 
in rotation with wheat in some parts especially in the northern 
Great Plains area. 


L 
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A fact that was once overlooked and led to disastrous results is 
the thin rate of seeding to be used. A thickly so'a n held may look 
better at tire start but it so depletes the moistm^-supply in the soil 
in tlie preliminary stage of leaf and stalk formation that very httic 
is left for use at the critical time of forming the grain. Thin seeding 
is, therefore, a very essential factor in successful crop production 
under dry-farming. 25 to 30 pounds of wheat seed is used to the 
acre in the Great Basin. 

Rotation. No rotation practically exists where summer fallow 



addition to the necessary wagons and hand tools and four horses 
the following complement of machinery is recommended — a plough, 
disc harrow, smoothing harrow, drill seeder, harvester or header 
and mowing machine. 

Threshing is always done on contract by travelling 
tackles. 

Power farming is practised on a few unusually large 
estates, but has not yet become a general feature like power 
threshing. 

One thing more than another which has made dry-farming 
profitable is the effective machinery which has enabled the farmers 
to cultivate and farm their lands cheaply. In Dr. Widtsoe’s 
opinion, dry-farming more than any other system of agriculture 
is dependent for its success upon the use of proper implements of 
tillage and that if it were not for the invention of labour-saving 
machinery, it is doubtful whether the reclamation of the great 
arid and semi-arid regions would ever have been possible. The 
future as well as the past of dry-farming is thus intimately connected 
with the improvements already made and to come in farm 
machinery. 
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theretore, is to use them co-operatively and the great strides that 
this movement is making at the present ought to make such a 
co-operative preparation of the soil possible where it is proved by 
experiment that dry-farming can be profitably pursued. 

Conditions of rainfall in India are similar to those of the Great 
Plains region of the dry-farm section in America. Professor 
Chilcott describing the variableness of the season in this section says, 
“ Within the area specified, annual precipitation at a given station 
may easily range during a term of years from as low as ten to as high 
as thirty inches. It is not an unusual occurrence to have a single 
torrential downpour of rain which exceeds in amount the normal 
precipitation for the month in which it occurs. These torrential 
rains frequently come with such force as to puddle the soil surface, 
thus making it impervious to water and resulting in the utilization 
of but a small percentage of the precipitation.” 

If one had started describing the uncertainty and variableness 
of rainfall in India, the description would tally word for word, with 
the difference that every factor mentioned is far more pronounced 
in India. x\s every one knows it is the uncertainty and variableness 
of the rainfall that upsets farming in India and not the smaller 
amount. Our similarity to the Great Plain region does not consist 
only in, the variableness of the season but also in the fact that all 
our rain is received while the crops are growung, delivered in about 
4 months period technically, but really in not a few days but only a 
few hours. Our problem thus is unquestionably more difficult to 
meet, not because of this fact alone, but also because the dissipating 
forces are very strong. The only thing that serves as a partial 
off-set is the large amount of our average annual rainfall and possibly 
our deep soils where such exist in districts of lar. e rainfall. 
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„!v®.dy beeu di«.> to tlie foot that it is a n.Bu.Klerstanduig 
ipposa that only clayey soils are adapted to ( ly- aiining- 
as eyplained above loatne and lighter types ot sods are even 
■rred. «-bere they are uniform to a depth of Steetor mor. In 
this nniformitv of character is the corner stone o the 
system.' It is this uniformity nnhampere.l by hard-pan 
layer or clayey sub-soil or sticky shale, 
•emeiit to the water from one depth to 
ipillarity h uniform throughout ; there 
3 soil’s storing capacity nor a pervious 
uch needed water down below beyond 
P cron, owing to the feeble lifting power 


or gravel s( 
that gives 
the other, 
is no hard 
layer to < 
recovery w 
of the intervening pervious layer. 

The water in such uniform soils simply travels up and down 

under tlie influence of capillarity and gravity, but never goes so 
deep as to be beyond the reach of plant roots, biich deep soils 
are not infrequent in India and must pxove of greau \a.ne. 

It goes without saying that the yields under dry-farming 
methods are bound to be smaller than in others, and that a land ot 
insurance must always be paid in the higher cost of using dry-farmmg 
methods entailing greater cost of crop production. But dry-tarming 
has succeeded best where a drought is anticipated every year and 
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It is not a problem that can be solved in one or two yeai'B’ time, 
neither is it one that can lie successfullj met by one cut and dried 
method. Different soils and climatic conditions will respond to 
different treatments, and consideration must be given to all these 
factors. In some, fallowing might be found necessar}’- in a cycle 
of three or four years. In others it might become necessary every 
other year. In some cases fallowing with green mauui'ing will 
have better effect. Some crops might do better in one section and 
others in others. Fortunately there is no lack of dry-farm crops 
or varieties in India. Consciously or unconsciously w^e have been 
dry-farming most of the time in certain districts. What is w^anted 
is the building up of these crops to constitute a pure strain. Wheat, 
juar, cotton, lucerne, gram, linseed, all will find a place in our 
system. The point is to experimentally prove what is the best 
system for given conditions of soil and climate. If there are any 
means by which something definite can be evolved out of the fickle 
Indian monsoon they are likely to be the rigorous adaptations of 
dry-farming principles. 

It is a problem that is ever present before the agricultural 
investigator, the Government and the cultivator, year in and year out. 
"When all, the countries in the world— America, Canada, Mexico, 
Brazil, Australia, Africa, Eussia, Turkey, Palestine and even China 
have lined up and gone ahead in dry-farming investigations, is it 
fit that we in India, who would perhaps benefit most from such an 
investigation, should not be in the forefront ? 




OV THE MODE OF INFECTION AND PREVENTION 
OT THE SMUT DISEASE OF SDGAECANE^ 


BY 


S. L. AJREKAK., B.A. (Bom. & Cantab.), 

Assistant Professor of Mycology, Agricnllnral College, Poona. 

The smut disease of sugaicane is caused b} the fun^^us Lsti 
lago SaccMri Rcthenli. and is easily -recognized by the characteristic 
long whip-like sooty black shoot, devoid of leaves produced from 
the top of the affected plant. This is often several feet in length 
and much curved on itself. In its earlier stages it is covered by a 
thin silver-white sheath, which later on ruptures and exposes a 
sooty black dust which consists of the spores of the fungus 

As a rule only the thin varieties like Sanna-bile and Ashy 
Mauritius^ are attacked. The thick varieties-Pundya and Red 
Mauritius, for example-cannot, however, be regarded as altogethei 
immune, as they unmistakably showed the disease on the Man]ri 

Farm during the last two or three years. ^ 

Dr. E. J. Butler,® in his paper on the “ Fungus Diseases of 
Sugarcane in Bengal,” suggested the possibility “ that the smut 
disease can be transmitted both through the infected sets cut from 
diseased plants which contain living mycelium and also through 
spores.” The same author states further that “ experiments in 

treating this smut are still to be carried out Whether it is 

possible by pickling the sets in copper sulphate or some of the 
, other methods which have proved efficacious against grain smuts, 
to prevent spore-infection of sound sets remains to be seen. 

1 Asby Mauritius is originally a thick variety, but on the Maiijri Fam\ it looks more 
like a thin variety than a thick, one. 

a Butler, E. J, Mem,, Dept, of Agri, in India, BoL 8er,, vol. I, no. 3, 1906. 
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The experiments described here were suggested by these remarks 
of Dr. Butler. The object in view was to ascertain how infection 
usually took place in the field in the case of smut in sugarcane 
and to test the efficacy of treatment of sets with copper sulphate 
previous to planting. 

The experiments recorded below were carried out during the 
last three years on the Government Sugarcane Bxperimentel 
Station at Manjri near Poona, where smut has been appearing 
sporadically year after year, particularly on some of the thin 
varieties. The writer is indebted to Mr. Mahajan, Superintendent of 
Manjri farm and to Messrs. Padhye and Sane, Graduate Assistants 
on the same farm, for looking after the experimental plots and much 
help during the progress of the experiments. 


Experiment No. 1. 

1912-1913. 

Method. Careful search was made for stools entirely free from 
smut in the Ashy Mauritius plot and sixty sets fit for planting were 
selected from these. Another lot of sixty sets Avas cut from canes 
which had distinctly shown the smut. The healthy and diseased 
sets were further divided into two lots of thirty sets each and one 
half were steeped in copper sulphate solution of 2 per cent, 
strength for fifteen minutes and the other half was left untreated. 
The sets were then planted in four plots as follows . 

Plot No. I ... Diseased sets 30, steeped. 

Plot No. II ... Diseased sets 30, unsteeped. 

Plot No. Ill ... Healthy sets 30, steeped. 

Plot No. IV ... Healthy sets 30, UDsteeped. 

The sets were planted on the 13th of Decembar 1912. Tlic plots 
were chosen in a part of the farm far removed from anj standing 
sunarcane. The soil was virgin soiP broken up for the first time 


not hold good for the other experiment.s that follow 
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of smut observed was on 


it occurr 


iay 1913> smut was found in all tlie plots except in b 
III remained smut-free till November 1913, wlien 


smutted shoots were observed in it. 

It was not possible to make an exact count of the smutted 
shoots in all the plots, yet it Avas observed that No. II suffered the 
most and No. Ill remained sniut-free the longest and suffered 



the least. 

Renuirks. The results of the experiment pointed to the 
following conclusions : — 

Infection may be carried in diseased sets, as indicated 
by the behaviour of plot No. I. 

(2) Steeping sets in copper sulphate solution is not, by itself, 
sufficient to prevent smut; indicated by the plots 
Nos. I and III. 

The appearance of smut in plot No. IV which had sets from 
healthy canes in it may be due either to infection by spores adherent 
to the sets or dormant mycelium in the sets resulting from direct 
aerial infection by wind-borne spores on parent canes, though the 
latter showed no external signs of it. 


Experiment No. 2. 
1914-1915- 

The experiment of 1913-1914 was rep 
sets to each of the four plots as in the folk 


hundred 


No. of 
smutted 
shoots on 
18 - 2-15 


First 

appearance 
of smut on 


Gennina 
tiou on 
1-4-U 


Treatment 


17 shoots 


I Healthy sets, steeped in copper i 

•sulphate 2 per cent, strength for 
fifteen minutes. 

II Healthy sets, unsteeped 

III Diseased sets, steeped as above 

IV Diseased sets, uusteeped 
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ReinarJcs. Steeping was found to retard germination seriously 
and had no efieet in preventing smut. A regular count of tlie 
number of healthy shoots at the end of the experiment was found 
impracticable in this as in the other experiments recorded here 
owing to excessive tillering ; hence the proportion of smutted to 
healthy shoots could not be ascertained. Yet the figures for smutted 
shoots give a clear indication that smut appears to the greatest 
extent in those plots which had sets from diseased canes planted in 
them.. It has to be remembered in interpreting these figures that 
the germination in the plots Nos. II and IV was much better 
than that in the corresponding plots Nos. I and III. Vhen 
corresponding plots only are compared, the infective power of 
diseased sets becomes quite apparent. The appearance of smut m 
plots with healthy sets in them again suggests infection by spores 
adherent to the sets or by dormant mycelium in apparently healthy 
Itinof from direct aerial snore-infection. 


Experiment No. 3. 

1915-1916. 

The experiment of 1913-1914 was repeated usin 
for each plot and using two strengths of copper 
line. There were, therefore, six plots in this e; 


No. of smattetl 
shoots on 


First 
appear- 
ance of 
smut on 


Germina 
tioii on 
13-3-15 


Date of 
planting 


Treatment 


13-2-15 7 shoot! 


I Healthy sets, steeped in 
2 per cent. CuSO,,. 

11 Healthy sets, steeped in 

1 per cent. OUSO 4 . 

HI Healthy sets, un.steeped .. 

IV Diseased sets, steeped in 

2 per cent. CuSO.i. 

V Diseased sets,' steeped in 
1 per cent. OUSO 4 . 

V Diseased sets, unsteeped .. 




Experiment No. 4. 

1915-1916. 

To determine if smut spores adhering to the surface 
able to carry the disease and also to observe the 
er sulphate solution on adherent spores. 

Smut snores were smeared on to the surface of 25 sets 


No. of smutted 
shoots on 


First 
appear- 
ance of 
smut on 


Germina- 
tion on 
8-4-15 


Total 


Treatment 


13-3-15 53 shoots 2-6-15 


I Control 

II Covered with 
steeped. 


Ditto 


Practically every 
shoot vras smutted 


IV Covered with 
unsteeped. 


Remarlis. There was no indication in the earlier stages of 
the experiment that adherent spores carry on the disease but 
towards the emP the infective power of adherent spores was 
quite clearly shown, practically every shoot shovdng the disease 
in plots III and IV and many in plot II. Steeping is again seen 


^ This result is in agreement with that obtained in Java as ([noted by Dr. Butler 
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to have no \'alue in the treatment of sugarcane smut, especially as 
it has again affected the germination of the eyes. The use of sets 
from healthy canes in the control plot gave a crop practically free 
from disease without steeping. 


Experiment No. 5 


Number of shoots 
come up 


Treatment 


2 % for 30 minutes 
2 .. 10 „ 


1 % )» 10 
Control—unsteeped 


RemaTlvS, Here, again, the deleterioii 
noticeable, though the germination even i 
rather poor. 

Experiment No. G 


This was carried out in the f 
Poona Agricultural College, to pla 
Experiment No. 5. 

Method. Sets having 20 “eyes 
of copper sulphate of 1 per cer 
another lot having 12 “ eyes ” on 
control. These were germinated oi 
was started on 15th March 1916. 
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1. Uiuieatej - of adventitious roots- 

o;;'o:ibui .b.wiog .0,- .i«e i >..0 ^., .'.j - 
"a iIiotog»ph of to experiment taken on tire 27tlt Mare . 

is given opposite (Hate XX). 

Kcmrh. Tto experrment 'e^es 

effect on sngaroane sets of steepme, PI 



CONCLUSIONS. 

indicate clearly tot to sui-est tvay 
by the use of sets from 
as a rnie, do avoid obvionsly 
and this explains probably 
the sporadic stage. As 
be suggested that not 
hole of the stools which 
)uld be avoided for seed 
le fungus though there 


General 

experiments 

in a crop of sugarcane is 
The cultivators, 
for planting purposes 
has existed so far only in 
recaution, however, it may 

liseased canes but also the w 

e on one or more shoots she 
ley are likely to contain tl 

rnal signs of it. 

source of infection when dit 
mycelium of the fungus in 
re evidence obtained by microscopre =x“unauon v. 

ffected cauec. Even in harrd “f '“V*; 
tae been clearly made out 'jy 
t is possible it could be mac e ou s 
rate histological methods. That the ‘“S“ <■“ 
nd side shoots of an afiected cane is a so s i . 

shoots of not more ton six inches m len^h 1 m 
le base of an alected cane already s i 
id further by the fact that 

. a ml +,Lp. fnuffus in the tissues oi wm 





Jufectioii by spores aclbering to sets takes pla.cc, but tlic attack 
ill tliis case does not become obvious till the ci'oji approaclies 


dormant mycelium in them is probable, thougii 
experiments give no direct proof of this. Infection b}' 
in the soil also possibly occurs. But these questions > 
settled by further study. 

Steeping in copper sulphate solutions is useless 
still, it affects injuriously the germination of sets. 

The practical method of dealing with the discas 
from the experiments is to destroy diseased canes wheiii 
and to avoid diseased stools for seed purposes. This 
prevent the disease from going beyond the sporadic sti 
it exists at present. 



THE TUBE-WELL AND ITS IRRIGATION 
POSSIBILITIES.* 


BY 

F. H. VICK, 

Atjy'icuUuval Engineer, United Provinces, 



practically all our rainfall condensed into about .3 or 4 montlis ot 
the year, with the remaining 8 or 9 months almost rainless, compel 
us tn seek artificial means of watering the growing crops duriirg 
the long dry period. We, therefore, rightly look upon the irrigation 
problem as an important one, and any methods of improvement in 
this direction will, I am sure, be welcomed by all who are in any way 
connected with the agricultural industry. We all of us then, in this 
meeting, start with a lively interest in the subject under discussion. 

The tube-Avell is of many dift'erent sorts, but all have the same 
object in view, that of tapping the deeper and stronger springs of 
water. The kind we are mostly concerned with is of the strainer 
tube type, this being the most suitable for catching the percolation 
water in the deep sands underlying the whole Gangetic plain of 
this province. The ordinary pakka well is seldom sunk more than 
30 feet beneath water level, and more often is only from 10 to 20 feet, 
so it does not always strike the copious springs of water in the 
lower strata. A hole is of course, frequently bored through the 
clay bed upon which a well-cylinder rests, thus getting the water 
from the first sand or water-bearing stratum beneath. In some 
oases, with exceptionally good conditions, such as a thick and 
strong clay bed above a thick stratum of coarse water-bearing sand, 
both being beneath subsoil water level, a very good yield of water 

A paper read at the United Provinces Co-operative Conference, held at Lucknow in 
February 1916. 

( 296 ) 



Tt3BE-WELL AND ITS IRaiGATIGN POSSIBILITIES 



^98 AGlilOULTURAL JOUKNAL OF IKPIA U !. 

water-ieA'el. As long as our rainfall remains what it is, an average of 
over 40 inches a year for the province, our undergroaud reservoir 
will be replenished annually and we need not fear drawing upon it 
to any extent necessary for irrigation. Tn a 40-mch rainfall 
something like 14 inches of water percolates through the upper 
strata down into our great natural reservoir and this is over the 
whole of the province. We lift for irrigation 6 or 8 inches depth o F 
water for a rnhi season and this only over about half the area of the 
province, say equivalent to 4 inches over the whole area. ^ We thus 
see that far more water is annually put into our reservoii than we 
are ever likely to take. out. It looks from these figures and 
statements, that the subsoil water-level would be constantly rising 
until we might suffer from a water-logged soil unsuitable for crops, 
but nature again comes to our assistance and provides a safety valve 
to let off the excess underground water, in the shape of numerous 
low valleys and river beds which act as great natural drains. ^ I*ai 
nnriiii.rfi'Annrl wp.t.AT‘ drains off thus than we lift or ever will lift 


Granting then our immense supply of water unciergrouna, 
we ought to study the question carefully as to whether we are 
making full use of this very excellent provision of nature, and when 
we compare the fine crops of canal-irrigated tracts with the poorer 
ones, and sometimes in the absence of winter rains the stunted 
ones, of some parts outside canal influence we are bound to 
confess, I am sure, that we are not doing all we should be in the 
way of water lifting. It is an extremely important matter, as only 
about one-fifth of the province is canal irrigated, leaving the other 
four-fifths to be watered by lifting from wells, jhils and nadis. 
There is no real reason why the crops of this province should not 
be as good and as paying in one part as another, whether within or 
without the area commanded by canals, were we to take full 
advantage of our underground store of water and employ modern 
methods of lifting it on to the land. 

Areas irrigated iToxa. jhils and nadis are small in comparison with 
those watered from wells, so in this paper we will only consider the 
latter. What then is the best way of tackling the problem of 
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irrigation from wells ? At present Avitli the existing wells small areas 
of 8 to 15 bighas are watered round eaedi good well, and in oi'der to 
irrigate more extended areas we should either want a very large 
increase in the number of pakka wells or should require each existing 
well to give much more rr^ater. The tube-well comes in here as the 
great agent for rvell improvement where wells are suitable for it. 
By sinking a big tube-well in a good existing pakka well, it can be 
turned at once from a two clmsa well into a 15 or 20 clxtrsa one. 
The well should have a depth of water in it of at least 25 feet, to be 
suitable for taking tube-well, so a great many rvells cannot be so 
treated. However, the tube-well is just as useful in yield, and 
costs no more, when sunk by itself as if it is sunk in an existing 
well. No matter how difficult the subsoil conditions are, the 
tube-well, if sunk, is master of the situation. In some places what 
is called a “ mota ” a thick clay bed is not found at all at reasonable 
depths, nothing but sand exists to rest the well-cylinder in, for an 
ordinary pakka well. Such rvells in sand always cause trouble. 
The sand flows into the well, which requires frequent cleaning out, 
and often the brick well-cylinder sinks and cracks. At the best 
not more than one chmscf, of water can be got from such a well. 
A situation like this is especially favourable for a tube- well, 
and success can be absolutely relied on rvith it. 

1 Again in other parts the clay beds are so thick and deep that 
a pakka well cannot get deep enough, at reasonable cost, to pierce 
them and strike the deeper water-bearing sands beneath, even 
though a hole be bored in the bottom of well. Here too the 
tube-well will succeed, as if need be, it can be carried down 200 or 300 
feet until the coarse water-bearing sand is met with- 

Regarding the cost of a tube-well, it varies according to the 
depth it has "’to be sunk. The boring must be continued until 
sufficient water-bearing sand is struck to give the requisite quantity 
of water. The cost is generally from Rs. 3,500 to Rs. 5,000. This 
may sound a high price when compared with that of a good pakka 
weir costing perhaps Rs. 1,000, but compare the yield of water 
and it will then be seen that the tube-well is cheap. About 8 or 10 
pakka wells at say Rs. 1,000 each would have to be sunk in order 
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to get us much water ami irrigate as much laud as one tube-well ; 
so you get for Rs. 4,000 in tube-wells what you would have to 
pay Rs!^ 8,000 for in pakka wells. Further tiran this the price I 
lueutiou for a tube-well includes a good engine and pump for lifting 
the water, and the use of a power pump will save the strain on 
bullocks at lifting water by charsa. Tire engine also can be used 
for other purposes besides pumping. For expressing the juice from 
the sugarcane a mill can be used, run from the engine, giving at 
least 10 times the outturn of the ordinary bullock mill. Or a small 
flour mill can be run and be made a source of profit. The aii'ea 
irrigated from one tube- well is about 8 or 10 pakka bighas a day 
or a total of 200 -to 250 bighas in the season. The cost of the 
irrigation will of course vary with the depth from which the water 
has to be lifted. Taking 30 feet as the average depth from ground 
level to water level, at this depth the iriigation will cost about 
R. 1 per pakka bigha for each watering. Giving a rabi crop three 
good waterings during the fasl would thus cost a total of Rs. 3 
per pakka bigha for the season, a cost which would be recovered 
several times over by increased crops due to proper irrigation. 

Granted then that the tube-well is useful, and not costly for 
its output and utility, what is there to prevent its more extensive 
use ? The main drawback is the very small holdings of the 
cultivators. A man cannot afiord to put in a tube-well costing, 
say Rs. 4,000 Avhich will irrigate easily 250 pakka bighas of land when 
he has only a few bighas of land himself to cultivate. Tire remedy 
for this is obviously co-operation, a number of men joining together 
to own a tube-well, and all getting water from the one tube-well 
in turn. This Conference is especially a co-operative one, and I 
would like to impress upon those present the very useful work that 
can be done by co-operative banks in sinking tube-wells. Success 
has hitherto been such that risk of failure may be regarded as 
negligible. There has been no single case of failure at all with our 
work in this province. 

I am quite sure a tube-well is a sound investment and it is a 
form of well which I am certain has a big future before it in this 
province, the conditions being so eminently suitable. 



AGRICULTURAL SAYINGS OF THE UNITED 

PROVINCES. 


V. N. MEHTA, B.A., I.C.S. 


OfficAatwg Deputy Commusionerj Bahraick^ United Provinm 


Cold weather touring is a great institution in these provinces 
and the officer who camps with his eyes and ears open will see and 
hear for himself in what a world of elemental hopes and fears the 
majority of the ryots move and have their being. They have the 
experience of untold centuries behind them and where this 
experience relates to agriculture they have for mnemonic reasons, 
set it to rhyme. These rough and ready rhymes escape their 
lips from time to time and when they hear you support your 
scientific explanations with an old world rhyme tried wisdom is 
imparted to it and it is accepted as gospel truth. On many a wintry 
evening have the old men of the village gathered round the camp 
of the present writer and talked to him about agricultural prospects. 
Agricultural rhymes have then accidentally fallen from their lips. 
The writer has collected these and others from shagunbwJmr books 
and privately owned manuscripts prescribing appropriate days for 
different agricultural operations. One Bhaddar Rishi is the general 
spokesman. Sometimes it is wisdom « la Sahadeo (the astrologer 
Pandava) ; sometimes it is the devoted wife nagging, her patient 
husband to do something or forbear from doing something else. 

In order that one may profit by this wisdom —full of 
empirical generalizations or occult pronouncements ^a list of Indian 
Nakshatras or Lunar Mansions is given below with the names of 
the twelve signs of the Zodiac and it has been shown for Samwat 
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siveu are Miarr months but their English equivalents 
rvhieh'ves'v tvill be easily available. There are 12 rasliis (signs ot 
Zodiac) viiich are divided into 27 divisions called naksliatras, 

eae]i raslii containing r t t- . 

]([o.st of tlie savings turn on rain— its normal fall or defect ot 
excess. The first inonsoon naksliatra is Mrigshar and commences 
from the Badi 10th of Jeth, 1972. 

Indian Naksliatras or L unar Jlan sion.^- 

! i ^ I Date on which the 

i Date on which the | i sun enters the 

Constellation I constellation bejjins i Zodiac | sign of Zodiac 


June 14tli 


Jeth Badi 10, 1972 
Jeth Sudi 9 
Asarh Badi 9 


I Mithun or 
f Gemini. 


* (5) Mrigshar (.1) 
’»'• (6) Ardra 
(7) Ptuiarvas (D 


K ark or 
Cancer 


1 Asharh Sudi 7 
j Sawau Badi 8 

1 Sawan Sudi 7 
I Bhadon Badi 0 
i Bhadon Sudi 4 


* (8) Bushy a 

* (9) Ashleslia ... 

* (10) Alugha 

•*= (11) Pnrva Phalguui 
(12) IJttra Phalguni (-.1) 

Do. il) 

* (IH) na.sta alias Hathia 

* (U) Chitra(l) .. 

Do. {},) ... 

* (15) Swati ... 

(If)) Vishaklia (;,’) 


Sinh or Leo. 1 August I7th, 


) Kanya or j September 1 7th, 

( Virgo. j 


1 Knar Badi 4 
! Kuar Sudi 2 


October 17 tb 


Katik Badi 2 
Katik Badi 14 


Vrishchak i November iOth. 
or Scorpio. I 


Katik Sudi 13 
Aghan Badi 10 

Aghan Sudi 9 
Pus Badi 7 
Pu.s Sudi 0 


(17) Anuradha ... 

(IS) Jyeshtha 

(19) MuJ 

(20) Pnrva Asharh 

(21) Uttra Asharh (}) 

Do. (D 

(22) Shrawan ... 

(23) Dhani.shta (.i) 


Dhaii or December loth 
Sagittarius. 


Makar or 1 January 14th. 
Capricorn. | 


Magh Badi 3 
Magh Sudi 3 


umbh or j Kobniary 12th. 
Aquarius. ' 


Magh Sudi 15 
Phagun Badi 14 


(24) Shatatarka 

(25) Purva Bhadrapad (1) 

Do. (1) 

(26) Uttra Bhadrapad 

(27) Uevti 

(1) Ashwini 

(2) Bharni 

(3) Krittika (1) 

Do. (-1) 

(4) Rohini 

(5) Mrigshar (|) 


March 13 th 


lui or 
Pisces. 


Phagun Sudi 12 
Chait Badi 12 

Chait Sudi 9, 1973 
Bysakh Badi 9 
Bysakh Sudi 8 


esh or 
Aries. 


Vrishahh or 
Taui'UH. 


Jeth Badi 8 
Jeth Sudi 6 


* Rain naksliatras. 

JV. S.—The number within the brackets indicates the chronological order of nakshatias, 
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The moon in the Puranas is represented as uourting the 27 
daughters of Daksha Prajapati for 14 days eacli. These naksiiatras 
are the wives of the moon. It is also believed that they represent 
the ethereal bodies of pious persons after death and therefore they 
are expected to influence the affairs of men here below. The moon 
is the lord of aushadhis or plants and hence his journeys in 
the firmament are watched with special interest by the 
agriculturists. 

The seven days of the week are presided over by the following 
planets 


Sunday 

... Sun 

... Surya. 

Monday 

... Moon 

... Chandra. 

Tuesday 

... Mars 

... Man gal. 

Wednesday 

... Mei'cuiy 

.. Budha. 

Thursday 

... Jupiter 

... Brihaspati. 

Friday 

... Venus 

... Shnkra. 

Saturday 

... Saturn 

... Shaiiishchara. 


For the sake of easy reference these sayings have been abstracted 
here under three main heads. 

(1) Eain prognostications. 

(2) Agricultural operations, crop diseases, etc. 

(3) General. 

1. Rain Prognostications. 

(ft) Interdependence between weather conditions in winter and summer 
on the one hand and rainy weather on the other. 

If on Katik Sucli Uth clouds and lightning are seen in the skv then there will he good lain 
in Asharh, 

The appeariince of clouds and lightning on Katik Sudi 15th with Krittika as the naksiiatra 
foretells four months of good rainfall. 

Katik Aniawasya falling on Saturday or Sunday or Thimday in the Swati iiaLshatra 
is an omen f)f approaching famine. 

Rain on the 8th day of Aghan is a good omen indicating copious rainfall during the whole 
of Sawan. 

If the 7th of Pus goes without rain then during the Ardra iiakshatra the sky and the earth 

will be one with rain. . 

If the Pus Badi 7th is without clouds or rain Sawan Sudi Punam will be a ramy ca;\. 
Lightning seen on the 10th of Pus is a happy sign of coming rain during the whole of Bhadon. 
If it rains on the iOth of Pus Badi it is predicted that there will be a good lauiy season. 

If clouds are seen on all sides on the 13th of Pus Badi then Sawany Punam will be rainy. 

If all the four directions are full of wind oh Pus Amawasya, you must thatch your cottage 
well there will be plenty of rainfall. ^ 
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. ■ ■» 1,0 t^vieo thrice or four times dearer according as Pus Amawasya 

,,rice h. fans on Monday, Friday or Thursday every house 

o"h i!-!wa SSfi olfu^Llln o^^h7hl^m^an^ the wind is blowing then 

on. .aei < , ci.,r. 3 on (Brnsaica campeatris) will become dcai. 

Til {Sem>nim> mdtcim) and Sa^o ( ^ ,,.,11 i,e 

Thunder and lightning on Magh ,,il, be dear, 

dear. If cIoud.s are seen oim t .ajns ^ 1 ,,,, there 

Thunder on the Magh &udi /tli, fus ouu. 

will be four months of good rainfall. lightning be 

O, - .0. « „w.„. o„. 

„ I. -~a i, a., ,„in .in U' n»,-" 

“i^rCn. - - ■— “ ”“*• ’ 

tliat all the seven staple kharif crops will he produced. 

[The seven Kharif crojis are :-— 

Ktiri (early rice). 

Kakuni {Seiarm italica). 

Mandua {Ehisine coracana). 

Sama {Panimm Jrmneniaceiwi). 

Makai {ZfJi Mays). 

Kodon {Paspalum scrobkuh^^^ 

u „“:r«tr'L n. — «« nnn...n« » - 

1 " -n n-ninv Til (Kairi Til in Bhadon is a gala day fox women). 

Bhadon and you will cn 3 oy lij xij 

rC"- -then a, as .r you, do not even sow your 

^"'if it is blowing from the west on the HoU day feaZ 

the east then the rainfall will be erratic, if bfow ng froni;il the four 

ably ; if from the north there is sure to be good ram : if the wmd is Wow » 

sides then the ryots ivill suffer. , g^i^ and 

If there is severe dust storm (ru. or ashes, on on the 

lightning appears there will be severe famm . ‘ PJ monsoon rains will be 

10th will be followed by failure of ram ; but if the 10th i. 

w i. ctai*. »n “< ■«■“““ *■'" '""'rM 

B.wkh .,.n a.. .K»» .1 «. k« in J.tb. Ih., ' 

Whatever be the length in Gharis of Ohait Aniawasya that will bo the 

of imhiisked. rice in Katik. 

If Revti is wet there will be no rains. , , , 

If Ashwini is wot there will he deficiency of rain towards the end of the s~ ^ ^ ^ 

If on the. 1st of Bysakh there are clouds and hghtnm.ir then you o. . 

exchange for 20 Jaipuris (old Asharfis). 

Bysakh :ird falling on Thursday augurs well for crops. 

Wet Bharni is a bad sign, it will destroy even grasses. 

If on the 5th the wind is blowing from the north then Bhadon wi ic a ry ^ ^ 

thunder is heard on the 6th then cotton will be dear. If tlm 7th ends cloudless n 

tain on earth and no Jiope wiU be left. Gbeo and oil wih be twice as dear if the 8th falls 
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Monday. If on tlic 7th there are clouds and ram there will be miicn ram iii x^smirn. a tn - 
7th sees lightning, clouds and dewy precipitation, then all the four months will ram well. If 
tlie 7th is cloudless and 8th cloudy, Asharh (the principal rain month) will be dusty. E\en 
big lakes will dry up if the 9th is cloudless and there will be no rain. If there is a Mandal or 
watery halo round the moon on the 9th move away your cottage, don t trust. 

Wet Krittika is a precursor of plentiful fall at the end. 

If Krittika rains grain will be dear, if Mrigshar rains then there will be bumper crops but 
if Rohini weeps then direst famine will follow. 

If Krittika is dry and Ardra docs not rain a drop Bhaddari is croaking and declares you 
know very well that havoc will be wrought by famine.” This is just the time for sowing Khadf 
crops and unless the means of irrigation are at hand absence of rain at that time is fatal. 

The Moon has 27 companions but if only Krittika sprinkles the earth, (‘vc’vthing is all 
right. If there be no wind during Mrigshar and Rohini constellations, if JycslUha does not bake 
(people) all round, then the fair lady (Gouri) will have to stay out on roads picking ballast stone. 

Rohini nakslutra falling on Badi 10th prognosticates that there will be little rain and little 
grain ; if that day is cloudy and it thunders “ you, dear, go to Malwa ” .says the lady “ and 1 to 
Gujerat.” (Malwa in Central India and Gujerat in Western India are in popular imagination 
proof against famines.) 

For winter rains it is said that if clouds come on Friday and stay on on {Saturday then 
Bhaddar Rishi declares infallibly that they will not go aAvay without raming. 

It is not easy to say what the Bay or the S. W* Monsoon Current 
has to do with the N. W. Current well established in Upper India. 
Blit one has to live and. learn and ultimately some connection 
.,rill >.A A«t,ahli’shftd between the monsoon and winter rainfall. 



from north-east on Asharhi i unam 
will be plenty of water to inundate low 
Hess on Asharh Punnn, you dearest go 


if tho wino is com 
s o:i nplamis. (Tlu 
If tlm moon rises c‘ 

•ess here. 

The wind blowing on the evening of Asharlii 
, north or north-east is good. That from soul 
'tIk* astrologer declares “ Why are you cast 
the seven kharif crops will grow." 

[f Chitra, Swati and Vishakha rain in Asharl 
friend, for there will he a very severe famine 
If Fushya and Fimarvas did not fill the tani 
U the sun I’iscvS cloud -covered on Sawan Bad 


not her country 



X ou’sawan Badi oth it is blowing, then there will bo a famine and bir< 

Sudi 7th there is thunder, then you deare 

''’'"'^r'chilrlrSwati and Vishakha of Sawan do not rain down, garner gram 
twice as much. 

Just as a child is not satisfied till the mother has 
satiated unless it rains in Magha. The Ultra has 
Magha. kept her maw shut, times were bad and Chi 

(Thii is for rahi sowings.) 

He who says that there will ho rain in Magha, 

Magha is proclaiming at every field boundary hi 

hear ear*s. ■ 

If on the Amawas of Bhadon a rainbow is seen 
The cast wind blowing in Bhadon will make r 
If east winds blow during Purva nakshatra, tl 

' boats. ■ 

it is had for Fiirva to bo rainy. 

It is said “ He who says that Purva whll rain 
if it rains well in Ultra there will be such a 1 
superfluou.s outturn. [In the western districts 

Httra. Kharif crops have already matured and ratii soil is comeu uuw... 
there is transplanted rice Hast rains are wanted ] 

Oh rice— you got hands and feet in Hast, in Chitra you get flowers and wh 
on, you are spreading like a flowing robe. If Magha rains well, nothing more 
then you ihight wring your hands. 

If Hast is rainy then wheat will grow up to the chest. [Hast rams coo 
moisture, is well conserved by good tillage and producing a mulch at the ti 
even without much subsequent irrigation.] 

The elephant (play on the word Hast) has wagged his tail and the Jo 
rii>cncd wdthout any more ado. (This especially refers to parts where Septci 
prized for maturing the kharif crops and cooling the ground for winter so’vt 
If it rains in Hast three crops prosper. Bice (8haii), Sugarcane ar 
. nvliatus). If it rains hard in Hast three crops are ruined— Til, Kodon and 


the food so the soil is never 
answer (in the negative) and 
iply and the situation was saved. 


hy he will sec fruits on all plants, 
• Influence and big and small, all ri 
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A small fall in Swati (not a heavy and continuous clownponr, otherwis • cotton atni rlry 
kharifs will be ruined) is so beneficent that Kiirmis (cultivators) will put on .urfiden ban, u'les. 

.If it rains in the middle of Pus the wheat plant will yield half its vveigin of grain and half 
its weight of straw. It wall bo a splendid crop. 

Without Tula (sun entering Libra) rice ears will not appear. 

If the eastern wind blows without cea.sing and the' widow puts on ornnmcnls, as sure as 
anything, there will be rain and she will lead people astray. 

Thunder in the south-west jwornises an early rainfall. 

Rainfall will bo plentiful if there is lightning towards Kamjjilya. (Thi.s is of 

Eta wall District.) 

.Partridge-coloured clouds with collyriiim-like streaks on them indicate that th<‘r(‘ will Is* 
good rainfall. 

.If gusts of wind come like a hopping partridge then Bhaddari declares tlu-re will bo .fiood 
rainfall. 

Good rainfall is also predicted if w^ater gets Warm by keeping, birils wnlh)w in dust, ami if 
ants migrate with their eggs. 

If the moon is cloudy and the day is hot with sun and the eve bright with stars bfdir*V(‘ them 
as sure signs of famine. 

If clouds start coming on Friday and bank upon Saturday there' will surely he rain. 

Crows cawing at night and ,jacka].s howling by day progno.stieatc* that there will ccu’iainiy 
be famine. 

Rains when cotton is nearly ripe ruin the crop. 

If the wind blow's properly from south- w’cst then you will get' phuity of watej' at Iioith*. 
[This south-west wind is also called .Bamura and Banda.] 

If clouds overtake clouds on the horizon then Bliaddari declan's that rain i.s imminent. 

The howling of jackals during the day and the flowering of wcf'd .ai^'e no hope of rain. 
(Kans is flooded out and killc'd by good rainfall before it flowers.) 


[To he continued.) 




together as a mixed crop is vv«u - 

deiribed in the literature. The practice is particularly common 

on the black soils of Peninsular India and also in the 

by the Western Districts of the United Provinces and the Eastern 

Puniab. The advantage in mixing the crops is generally considered 

to be the insurance obtained against an entire failure 

in years of short moisture. Under such conditions, the deep ,ap 

root of gram is supposed to reach the lower layers of the subsoi 

and to abstract moisture therefrom. . 

The mixture, however, has another advantage an ■ is is, 
ooncerued the mtrogen supply. Ou the bleck sods ot the 

Peninsula, it is exceedingly probable that denitrification is comm 
during the monsoon phase, and that the amount of available nitrogen 
is small at the time when the mli crops are so^vn. In Isovember 
and December, the wheat crop in this region looks very thin and pa e, 
and the foliage is wanting in that robust appearance characteristic 
mi land moderately rich in available nitrogen. 11 


NOTES 


309 



grain quality and rust-resistant, strong-strawed Englisli kinds. The 
work is now in the sixth generation and new rust-resistant forms 
have been fixed with exceedingly strong straw and vigorous 
rooting power. These withstand wind, retain their erect habit u]i 
to ripening time, and stand out in strong contiast to ordinal} 
Indian types which always lean away from the prevailing wind. 
The single plants of these crosses were sorvn as usual gram by gram 
in October 1915 in small plots of three lines each and the cultuios 
were separated from each other by a line of gram. The field was 
therefore a mixed crop of wheat and gram in the piopoition of thiee o 
wheat to one of gram, a mixture, as regards the relative amounts 
of the two constituents, not unlike that often met with in practice. 

4.S the wheat ripened, a curious phenomenon disclosed itsei 
all over the culture field. The outer lines of wheat of each plot 
next to the gram were distinctly taller than the middle line ant 
appeared to be more vigorous. These lines were growing m soil next 
to the gram and therefore would be expected to obtain more nitrogen 
than the central line of each wheat plot. At harvest time, weig rings 
were made of the seed of 20 plants taken from the middle line o 
plots and from the corresponding outer line next to the gram Iho 
C of these plots was about the centre of the field where the soi 
was not very fertfie. The second was towards the southern end o 
the culture field where the natural fertility was considerably gieatei, 
due to accumulations of silt formed by the natural terramng of the 
field Care was taken to select representative samples of the 
whole The results were as follows, the weight of the seed of 20 


ig expressed in grammes ; 


■ ■ 1 

Row next to 

Inside row | 

Percent a 
increase 

■ . 1 

gram 

1 


1 

178-1 

108*5 

65 

, ■ 2 ' ' 

302*0 

241 “2 

25 

1 ' ' ' 

Total .. 

480-1 

349*7 

Average 45 
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The total difference in favour of the wheat next to the ^ 
therefore 130-7 grammes and the average increase is 45 per cent. 



agricultural 


In the first case, the average increase of the outer lines above 
tlie middle line is 145 grammes or 30 per cent. In the second 
case, taken from the most fertile corner of the culture field, the 
average increase is less, namely, 93 grammes, or 17 per cent. 
It will be observed that, in all cases where the soil, judged by the 
vigour of the wheat crop, was richest, the difference between the 
yield of the inner and outer rows is less. This fact suppoibs the 
explanation that these differences are due to the nitrogen supply 
of the wheat. Taking all four determinations together, the average 
increase in grain production of the lines next the gram is 34 
per cent, above that of the middle line of each plot. The figures 
indicate quite cleauiy thait there is a maii’ked advantage in growing 
mixed crons of aram and wheat on soils w^here combined nitrogen 



Outer row 

■ 

Inner row 

Outer row 

1 

{594 

470 

63) 

2 

661 

548 

621 

Total 

I 1,255 

1,018 

1 ,256 
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:i,ncl the plots to Avhich sulphur or gypsum was applicrl oemg 
much more luxuriant than the control plots. 

As far as could be judged by appearances, 10 lb. oi sulphur 
per acre produced as much effect as 40 lb., but the larger quantities 

g?A^e slightly larger yields of nuts. , 

Twenty pounds of sulphur per acre applied to rape also producei 

a remarkable effect, the crop being very much more luxuriant and 

continuing to flower for quite a fortnight longer where the sulphui 

was applied. , ^ r 

In a paper in the Jmrml of AgrkuUurd Ikseard, (\ol. 

No 16 of January nth, 1916) Walter Pitz, Assistant Agricultural 
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properties and the investigation of such a ^possibility led to the 
discovery that the inorganic constituents of this cotton fibre weie fai 
more variable than had hitherto been supposed and the large 
percentage of magnesium chloride it contains seems likely to seriously 

affect the reaction of the fibre to dyes. 

We quote Mr. Barnes’ summary in extenso as it points to anothei 
factor which will have to be considered by the grower/ breeder, 
and buyer. 

“ There appears to be no evidence of the reported practice of 
salting the cotton to increase its water holding capacity. Mr. Arno 
Sclinfidt reports that he has seen watering of raw cotton actually 
taking place, but this is a crude form of sophistication, and will 
certainly lead to deterioration of the fibre and cannot but 
come to the notice of the buying agents of exporting firms in 
India. It will thus rebound immediately on the persons 
practising this fraud and can be dismissed from the scope of this 

enquiry. . . 

“‘The complaint of Messrs. Volkart that the Chimot cotton 

contains an unusually high percentage of magnesium chloride seems 
to be true, but we do not think that this substance has been 
artificially added, for the analysis of sample No. 53 shows that it 
compares with other genuine samples in the amount of water and 
mineral matter which it contains. The assumption that cottons 
grown on saline soils will produce a fibre more heavily impregnated 
with mineral matter does not seem to be justified by the results, for 
alkaline soils are much more prevalent in the Punjab than in Bombay. 

“ The total amount of ash material in cotton fibre seems to have 
been under-estimated by previous workers who seem to have assumed 
that this was largely due to foreign mineral matter in the form of dirt 
in the baled cotton. 

“ The presence of highly varying quantities of silica especially 
seems to have escaped attention. I am inclined to lay considerable 
stress on the established fact that genuine cotton fibre may contain 
upwards of one per cent, of ash, and that the composition of this 
ash is variable and variable to a far greater extent than has hitherto 
been supposed. ... 



Tliere is little doubt but that this will seriously aftect 
,ction of the fibre to dyes-how far it will affect the tensile streii 
:1 keeping qualities of the fibre remains to be shown. H 
dently a factor which both grower and breeder must take : 
isideration, namely, the nature and quality of the mineral s 
«n up by different varieties of cotton grown m the same i 
d under the same conditions, and how far climatic variation 
..r, ftik p,s well as the effect of these mineral constituents on 


Baeilius. The remarkable discovery ot tx. 

A E. Cotton on the persistence of the abortion 
emilk of cows, and particularly the demonstration o 
t in one case it was eliminated from a cow s milk for tour 
er years, is a most interesting contribution to what was 
pn concerning the bacillus. As far as oiii ^ 

IS have gone in this direction, we find that th . 
resent in the milk of cows in the herds we are using 
rk, and this milk iniected into healthy guinea-pigs 
>p nsthological lesions and death. 

;ected m November lest yeer a oomber 
cows which were known to have aborted Umos 
viven to asepsis in order to eliirriirate all poss.brlities ol 
^ . . ^fprile tabes were filled by sqiiutm^ 

rrzrrme " W.th ... nmic 
eted intraperitoneally with quantities Ironi o to lo a 
iniecting the milk was warmed to prevent shock. 
.uiLa-pi can accommodate large quantities ot mill 
Workers in this laboratory have use, 


lay, and several between 
Post-mortem, examination s 
mlargemeiit of the spleen, 
fleseneration. The liver 
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alarcxed with whitish spots throughout its substance. In 
our guinea-pigs the characteristic changes in the organs 
ot so pronounced as recorded by Schroeder and Cotton, but 
av have been due to the cold quarters reducing the vitality 
small animals, so that they died before any great degenerative 
-s had taken place. Furthen our organism may be oi a greater 
ice. ^ In all our autopsies the clinical lesion in the spleen was 
as suggestive of infection, and it was from this organ that our 
es of abortion Avere obtained. Spleen pulp spread over the 
e of the solid tube media gave excellent growths in reduced 
n. The bacillus obtained in these cultures possessed more 
growing qualities than those obtained from material in the 
al host (the placenta and uterine ooiAents).— Report of Yeten- 
Director-General, Canada. 



The Milk Problem in Indian Cities. Isy Li 
M.D., Municipal Analyst, Bombay. 
B. Taraporevala Sons & Co., Bombay 

It cannot be said that this work 
on the question of milk supply in the 
of reliable written records s 
subject of the milk supply 
Joshi has a wide experience 
point of view, and although to some - 
or dairying side of the question 
as a work on dairy technology, 
public m general, and those enga 
in particular, on the milk question 
The nicture which Dr. Joshi dr 


urd conclusions on the all-important 
to Indian urban communities.. Dr. 
of the subject from the public health 
extent he deals with the technical 
the book cannot be regarded 
but rather as a lead for the educated 
,ged in safeguarding public health 
L in cities. 

•aws of the present condition of 
)orroborates the findiTigs of the Board 
ratore meeting, and in no way does the 
re. After reviewing the present condi- 
3r. Joshi goes on to describe what he 
for the exisciug deplorable conditioTi., 
a remedies. The conclusions drawn ,as 
state of affairs are sound generally, and 
measures under three heads - 
tional, and general meaasmes. 



AGRieilLTURAL JOURNAL Oh^ INDIA L^ij uL 

cow for India/ or in other words, a breed of ox of which the 
males will be suitable for draught and the females for mdk 

pioduc^om e^tio^^ of improved feeding, housing, and general care 
of the animal is fairly fully dealt with, and the difficult problem o 
the organization of cow-owners for the purpose of 
produce and generally applying modern business methods to the 
industry is discussed. Co-operation is recommended as a means 
of solving this end of the problem, and it is a pity that Dr. ^ 

not give us more details as to how such co-operation might be 
applied in India. Throughout the work he quotes freely what has 
been done in other countries, and he might well have g^ven more 

particulars of how co-operative methods^ have been allied To the 

needs of the dairy industry, especially city milk supply, in Emope 
and the Colonies. Not only so but the knowledge and experience 
Dr Joshi exhibits throughout this work would wed enable him o 

enliffiteii us as to how foreign co-operative_ propaganda could 

specklly be applied to Indian conditions. Various measures to be 
undertaken by the State in the direction of educating the cow- 
owners and tiie public are discussed, and the author’s su^estions 
here generally follow the lines of the recommendations of the Board 

of Agriculture. . i 4-1, r 

Dr. Joshi rightly believes that the economic, sanitary, and other 

measures advocated should take precedence of legislative action, 
but he regards the latter as a necessary corollary of dairy educative 
nropac^anda. His recommendations as to the fixing of standards 
of quffiitv are in the main sound, and the difficulties of differentmting 
between' cows’ and buffaloes’ milk and fixing standards applicable 
to b'oth are dealt with. The question of estimating the cleanliness 
of milk by its bacterial contents is very fully discussed, but although 
the author is cautious in his recommendations as to fixing standarc s 
!■ ..L..,- 1 +.I1A nrafit-ical dairv expert will not follow 
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The above is, of course, the general case. But there are a con- 
siderable number of enclosed valleys even in the typical trap area 
where there is a generalized underground water supply over a 

limited area. 1 _ -r^ 

Analyses of typical well waters are given by Dr. Mann. Atten- 
tion is drawn to the fact that the application of certain well waters 
makes the soil very impervious to water and hence very hard and 
difficult to wet. In such cases, the waters contain a large quantity 
of alkaline bicarbonate and a small quantity of other sodium and 
potassium salts. If chlorides or sulphates in larger quantity accom- 
panv these alkaline bicarbonates, they are relatively innocuous ; 
but' if the bicarbonates of the alkalies are present in qpiantity greater 
than the chlorides, they are injurious. The actual effect seems to be 
a destruction of the tilth of the soil owing to a deflocculatmn of the 
colloid clay material so that on mixing with water the solid matter 
remains suspended for practically an indefinite peiiod. 

As tc the amount of dissolved salt in the water which will 
render samples of water unsuitable for irrigation, it has been found 
that, so long as these do not contain a large excess of alkaline 
carbonate or bicarbonates in excess of the amount of lime salts 
and of the chlorides and sulphate, well waters are useful for 
irrigation until the amount of salt reaches 200 parts in 100,000 
(or 0-2 per cent.) 

At Dhulia a systematic study has been carried out to asceitam 
to what extent the character and quantity of salts vary at different 
times of the year in the same well. The extraordinary constanc} 
in the composition shows that the water which is drawn up from 
rock fissures in wells like that at Dhulia is not surface water, but 
represents the tapping of a very considerable underground water 
reservoir. This might have been also concluded from the fact 
that the supply, though diminishing in the hot months, never 


ceases. 


An examination of the waters of some wells near Surat proved 
the interesting fact that in this part there is not a general reservoir 
of subsoil Avater. The water differs in composition and depth m 
different wells within a short distance from one another. When 
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a well, is emptied the \v;iter usually flows into it chiefly, if not entirely 
from the eastern side. 

Nearly all the wells in this part of Gujarat are S( 
due to a continual seepage from the sea, 

(1896 and 1900) the sources from which the wells 
usually supplied were dried up and many 
became salt 

have gradually after several year- 
only he the result, it seems, 
water current from the East, 

The effect of short rainfall in G 
in the wells is thus serious and t 
may not be limited to its acti 

also that there is much danger in utilizing too great a proporuui 

of the water available in such wells, arrd the haphazard use of wel 
water for irrigation purposes ought to be put a stop to. 

The author is to be congratulated on this excellent work am 
Itic. inrfliAT stiifbfts will be awaited with considerabl 


lomewhat salt 
Daring the famine years 
in Gujarat are 
if the wells gradually 
LiiVe remained so, and useless ever since : others 
become sweet again. This can 
of sea water coming in, when the fresh 
which usually kept it back, failed, 
ujarat on the character of the water 
le permanent effect of a long drought 


A Soil Survey of the Guntur Delta. By n . H. Har] 
B. ViswANATH, Bulletin No. 70, Departmej 
Madras. Price R. 1-8 or 2s. 6d. 

The importance of a systematic study of th( 
in soil is recognized by all interested in agiicul 
only is the result of the soil survey of a locality of 
practical farmer, but it also is of use to a Avider pu 
it furnishes an important factor for the deteri 
values. 

Dr. Harrison and his ^issistant have just pr 
instalment of the result of their survey of the 
first referring to the soils of the Tanjore delta (Bull 
Avork deals Avith that portion of the delta of the E 
lies in the Guntur district and is under the Kistna 
111 samples of soil were collected from typical fi 



AGRICtJLttTRAt JOURNAL OF INDIA 


[XI, III. 


maiiui'W liistoi-y coiild be obtoined and which are under paddy 

ot the analj.sis, which consists ot the estimation 
of ]ime, magnesia, nitrogen and total and available potas^i and 
phosphmic acid, are entered in a table and also shown graphically 

in maps of which there are many. 

I study of these maps is very instructive and serves as a guide 

t.o the inanurial requirements in different areas. 

It is seen that the nitrogen content of the delta sods is ow an 
the introduction of special manurial methods with the object^ of 
rectifying this lyould lead to great benefit. It is turthei seen tha 
the eftect of the river silt profoundly modifies the manurial character 
the soil of the delta. The silt of the Kistna rivei^ is 

magnesia and total potash and phosphoric acid, and theietoie 
be expected that the soils which come under its influence 
materially difier from those not affected. Thus it 
le coastal soils and those in the centre of the delta are general y 
' demarked and are of the poorest quality. This fact won c 



PUUIiCATlONB OF THE IMPElilAL HEPAKT- 
MENT OF AGRICULTDliE IN INDIA. 


To BE HAD FROM 


The Office of the AoKiccrLTCRAL Adviser to the Government of India, Pcjsa, Bihar, 

and from the foUoiGing Agents 

iw M’HAf’KFR SPINK <& CO,, Calcutta. (7) THACKER k CO., Ltd., Bombay. 
w WKWMAN & CO.. clLCUTi.i. (8 ) SUNDER PANDUKUNG. Bom , 


THACKER, SPINK & CO., CALOom. 
W. NEWMAN & CO., Calcutta. 

Rai M. C. SARKAR Bahaduk & 
SONS, Calcutta. 

HIGGINBOTHAMS, Ltd., Madras. 
THOMPSON & OO-' 

D. B. TARAPOREVALA SONS & 
CO., Bombay. 


THACKER & CO., Ltd., Bombay. 
SUNDER PANDURUNG, Bombay. 
Rai Sahib M. GULAB SINGH & 
SONS, Lahore. 

MANAGER, EDUCATIONAL BOOK 
DEPOT, Nagpur. 


Annual Report of tlie Imperial Department of Agiiciilture in India for the year 1901-llS. 
RepOTt°of tiie ^Imperiaf Dep^-tm^f of Agriciiltiire in India tor the years 1905-06 and 1906-07. 
i!»nm!f“of^tL®Ag[icnltural Research Institute and College, Piisa (including the Report of 
Kep^t ViPPl-'dine tbe RPpP.t Pt the 

Report^Tf ^the Ag°r^ouftoal* Resekroh^ Pusa (including the Report of the 

RepJrt^oT'the^lgriouftoaf Res^ar^ (including the Report of the 

RepS7oTthe°Agrim.fS^ ‘a^ToV 9d ^ (including the Report of the 

R oToif tL^PiwelF o? for fi'o years 1907-09. Price, As. 6 or Id. 

Z Jhn K-o®^eS of A-ricnlture in India for the year 1909-10. Price. As. 6 or 7d. 

Report on the Progress of Agricnltui'e in India for the year 1910-il. Price, As. 1- or Is. .id. 

iJor.iSfln'Chtfl’i'om'ess of Agriculture in India for the year 1911-12. Price, As. 6 or Id. 

nn the Progress of Agriculture in India for the year 1912-13. Price, As. 8 or U. 

R^Sort on the Pro|r«s of AgHcilture in India for the year 1913-11. Price, As. 8 or 9d. 
ran ‘fito Pi*rnyrPss of AffficoltnrB in IndisL for tli6 ysar 1914-10* Piic6, As. 5 oi 

Pwceedtngs of Aelnter-Pro^vincial Jute Conferance held at Calcutta from the 2nd to 4th 

ProTOedtags' o/the^lrrof'^Agrilndtin held at Pusa on the 6th January 1905 and 

PreiSS' >• 54“ •“ •I'P ■Mk J*"”*'? 1«» •"'1 

ProSS'ptffi BoiiffAmMtpr«‘“’ o.. Ihp 181b 

PioSlS “'S"CS ‘5 Ag3S.“ii Mi? K « P£."i a. 17.b F.b,P.„ .W 

P„r8.!S?ot3.«SAjK& lb. .■». .K« 

and following davs (with Appendices). Price, As. 8 or m ^ m, a 3 

Proceedings of the Board of Agriculture in India, held at Pusa on the 21at February 1910 and 

following days (with Appendices), Price, As. 8 or 9rf. ion 

Proceedings of the Board of Agriculture in India, held at lusa on the 20th Novembei 19U 
and following days (with Appendices). Pi'ice, As. 10 or ^ {Out of print,) 

Proceedings of the Board of Agriculture in India, ^ held at Coimbatore on the 8th December 
1913 and following days (with Appendices). Price, R. 1-2 or is. 9^. 

Proceedings of the Board of Agriculture in India held at Pusa on the 7th February 1916 and 
following days (with Appendices). Piice, R. 1-2 or U. 9c?. , j ^ « j n 

Standard Curriculum for Provincial Agricultural Colleges as recommended by the Boai d of 
Agriculture, 1908. Price, As. 4 or od. , , -ai. l- 4. 4 . ^ 

The AaricuUural Journal of India, A Quarterly Journal dealing with subjects connected 
with agricultural economics, field and garden crops, economic plants and fruits, soils, 
manures, methods of cultivation, irrigation, climatic conditions, insect pests, fungus 
diseases, co-operative credit, agricultural cattle, farm implements and^ other agnciiltui-al 
matters in India. Illustrations, including coloured plates, form a pi'ominent feature of the 
Journal. It is edited by the Agricultural Adviser to the Government of India, with the 
assistance of the Staff of the Pusa Agricultural Research Institute, Annual Subscript 
tion, Rs. 6 or 85. M, including postage. Single copy, Bs. 2 or m. 


r 




■ >' 

‘■V;t 

Vol. I, No. 

I. 

/::;i > . 

Vol. 1, No. 

11. 


Vol. 1, No. 

III. 


Vol. l,No. 

IV. 

H 

Vol. I, No. 

V. 


Vol. I, No. 

VI. 

■ * 

Vol. 11, No, 

1. 


Vol. IT, No. 

II. 

11 * 

Vol. U, No. 

TIT. 

1 : ' 

Vol. IT, No. 

IV. 


1 -m 


Mf-moirs of the Department of Agriculture in India are 
i,.uefLm Hm. to time as matter is availabK in separate ser.es, 
,,;,eh as Chemistry, BoUny, Entomology, and the hke, 

botanical series. 

Vol. I.Nn. I. 

V , , No n IndiM“whearRusts, by K. J. Butler, m.b., f.l.s. ; and J. M. Hayman, 

Vol. I, No. n. inuia p^.; 3 , (Out of print.) 

Vol. LNo. III. Fiuigua Diseases of S,.,™ 

Vol 1 No IV. by I. H. Burkill m.a. P^e. B. 1. 

vi V. 

Vol. I, No. VI. ''• 

Vol 11 No. 1. sl^e irs^lf Cereals .caused by ScUrcpora grami^icola, by E. J 

V hNo II Tre=ci;nTb%rOAtSE.L.^ 

Vol t’S: m. Note on a Toxic Substance ex.-eted by the Boots of Plants, by F. 

> Fletcher, m.a^, b.sc ^ J’®- of Ola^ scandens, 

Vr! n No IV. Studies in Root-Parasitism, Ill.-lhe Jiaustonum 

Yol. u, iNo. ^ ^ Barber, m.a., p.l.s. Price, Rs. i-b. 

-■ 'h -■ ’'•■ K'-^swir” " '■ 

V.l.II,*.. vn, R°’“o.VV 

™. n. a., vm. ni-a. 

ve..n,n.. .x, 

Vo., rn. a., t tAaS’H®™ ' 

..ear.™ L.0. How„..«A 

Vol. HI. No. n. Studie^\‘“,^ndmn^^^^^^ Gabrielle L. C. 

Hoavard m.a. Price, Rs. 9. , „ 

Vol. HI. No. HI. Studies in Indian M.AT,°A^%'.s!rE^ 

g«SLLvro.’^v\U"pH^^^ . ,., ■ 

Vol. HI. No. IV. ^‘^M“rin1il':^NrS^^^^ 

ALBERT Howard, M.A., P.L.S. ; H. iyi. - » 

Gabrielle L. C. Howard, m.a. Price, R. 1- . ^ ™ . PHce 

Vol. HI, No. V. The Bud-Bot of Palms in India, by E. J. Butler, m.b., f.l.s. Pnce. 

Vol. HI, No. VI. cl" Howaru' 

M.A. ; and AbdurBahman Khan. Price, Bs. 4-8. 

Vol. IV. No. I. Millets of ^e Genus Selarla in the Bombay Presidency an in 
voi. ii.A'io fcyG.A. Gammib, F.L.S. Price, B.I. 



botanical SBMBS—concld. 


Vol. 1 V, No. M. 


Vol. IV, No. in. 


A'ol. 

IV, 

No. 

IV. 

Vol. 

IV, 

No. 

V. 

Vol. 

IV, 

No. 

VI. 

Vol. 

V, 

No. 

I. 

Vol. 

V, 

No. 

IL 

Vol. 

V, 

No. 

III. 

Vol. 

V, 

No. 

IV. 

Vol, 

V, 

No 

V. 

Vol. 

VI, 

No. 

I. 

Vol. 

VI, 

, No. 

II. 

Vol. 

VI, 

No. 

TIL 

Vol. 

VI, 

No. 

IV. 

Vol. 

, VI, 

, No. 

V. 

Vol. 

VI 

, No. 

VI. 

Vol 

, VI 

, No. 

VII. 

Vol 

. VT, 

No. 

VIII. 


Vol. VII, No. 1. 
Vol. VII, No. II. 

Vol. VII, No. III. 
Vol. VII, No. IV. 

Vol. VII, No. V. 

Vol. VII, No, VI. 

Vol. VII, No. VII. 

Vol. VII, No. vin, 

Vol. VIII, No. I. 
Vol. VIII, No. II. 
Vol. VIII, No. Ill 

Vol. VIII, No. IV. 
Vol. VIII, No. V. 


c. J- .•„ T„. 4 ion WiKvfi Plants No. 2.— On some new Varieties of Bibiseus 

«H.W, B.SC., 

Tim Muen?’o£- theE.wir 

m°a.: M LKaKK, M..., r...s.; »n.. 

On'p^fmMhora^m-asitica, nov. spec. _A new Disease of the Castor Oil 

Notion pSo^ 

Orwza oy tr. IT- nECTOK, M » ARCS., F-L.s. 

A Sclerotial Disease of lUce, by F- J. F. Sh^W, b-Sc., a.kos., 

Price, li. l. ft .T^Rp Inheritance of Obaracters in 

Studies in Indian Xj 0 Howard, M. A. Price, Ks. ;% 

iVico«a«a ta6ac«™, I'M by Gabriels I Characters, by H. 

Studies in Indian Oottons, Fait i s Price, Rs. 3*8. 

Maumn Leake, m.a.,f.l.s^. i Abdul Hafiz 

l?ed Rot of Supfarcane, by E. J. HUTLER, 

Khan. Price, R. 1. , .» ^ Kdtler. m.b., p.l.s. j ami 

Some New Sii^nrcane Diseases, by E- J. ISDTLER, 

Abdul Hafiz Kha^. . xiice in the Central Provinces, 

A Preliminary Note on the Classification of Rice in 

by R. J. D. Graham, M.A., vlniun ^ and Baking Qualities of 

The Influence of of 1911-12, by Albert Howarl. 

Wheat in India, No. 3. Ibe Expeiiment M.a. Price, R. 1 

C.I.E., M.A. ; H. M. Leake, M.A. ; andG. L. C. Howard, 

or U. 6 g?. _ , r?ineq bv C. A. Barber, sc.d. 

Studies in Indian Susarcanes, No. 1, Pun]ab Lanes, ny 

Price, Rs. 3-8 or 5s,^6<«. eno-qj-canes cultivated at Sabour, by , 

The Distinguishing ^ a * with a Note on Chemical 

E. J. WOODHOUSE. M.A. ; and S. K. ^ASU, m.a. , wmn 

Characters by O. SOMERS TaylOR, go. ’ Price, R. 1 or Is. 6l?. 

. The Potato Blight in India, by J.F. Da&TOK,b.|c^^^^^ b.sc. ; and S. L. 

. The Geim^ Mhizoctonia in ^W[oe R 1 or 

AJREKAii, B. A Dip^Agr (Cantab). by 

. Experiments on the Physiology of imogo-yieiuiut, 

Parnell, b.a. Price, R. 1 l \ by Albert Howard, 

Howard, c.i.b., m.a.; Gabmbllf. ij. L/. nott^tv , 

Kahman Khan. Price, R. 1-8 or . wheat-II, by Albert 

°H 0 WAB;f o'i!^rM.A Bncl Sabwelle L. O. Howard, m.a. Price. 

I. T^' IVheats’ of ’ B^auchistan, *^borasan, and the Kmiam 1 alley, bj 
Gabbielle L. 0. Howard, M.A. Picment in Paddy 

^’varioti'eny.G. R tiECTOB.'rA.! »gfg.,,|,^”f|Sin».s. iiicludins some 

juice, by C A. Baubbr, sc.p. pia„t, by R. J. I>- Graham. 

Pollination and Cross-fertiUzation m the nan , y 

M.A.. B.sc. {In the pTess.) „ Dartur, b.sc. [In the 

r* Fhi/topihora Sp. on Bevea brasthensis, by • 
press.) 




if I f ^ 


VoU 1, No* I. 



Vol. l.No. 11. 

lit 

Vol. I, No. UI. 

Vol. I, No. IV. 

I 

''r 1 

Vol. I, No. V. 

II 

-1 l! 

Vol. I, No. VI. 


Vol. I, No. VII. 


Vol. I, No. VIII. 

' 1 ' 

. t . 

Vol. I. No. IX. 


Vol. I, No. X. 


Vol. II, No. I. 

'‘t 

Vol. II, No. II. 


Vol. 11, No. III. 

1 

Vol. n,No. IV. 


VoL II, No. V. 
Vol. II, No. VI. 

VoL HI, No. I. 
Vol. Ill, No. 11. 

Vol. in. No. in, 

Vol. in, No. IV. 
Vol. Ill, No. V. 
VoL in, No. VI. 

Vol. in. No. VII. 

Vol. in. No. vin. 

Vol. HI, No. IX. 
VoL IV, No. I. 

Vol. TV. No. n. 
Vol. IV, No. 111. 

Vol. IV, No. IV. 
Vol. IV, No. V. 
Vol. IV, No. VL 


"v; , 


CtlEMlCAL SERIES. 

The Composition of Indian Kain and Uew. by J. Waptmu Leather, 
Th^&mp^;UionTthh Oil-Seeds of India, by J. WALTER LEATHER, Eh.D.. 
The^Pot-OultureHouleaithrAg^^^^ Eesearoh Institute, Pusa, by 

Ex'pari— pS’aJ and Potash in S.-.s, by 

The at P^^ fi, Pr1e“ 8^3. 

with a Preface by J. Walter Leather, Ph.D., p.i.o. Puce, ks. o. 

The Los^ of Water from Soil during Dry VJeather, by J. WALTER LEATHER, 

Th'l'system ‘W^ter.’ Cailum^'cLlSt Carbonic Acid, by J.^ Wa^i>^ 
Leat"he“ Fh.t I’.i.c. ; and Jatinura Nath Sen m a fr.ce B. L ^ 
Water Requirements of Crops in India, by J. WALTBE liBAiH 

TheNaJerf’the Colour of Black Cotton Soil, by H. K Annett, b.bc. 

W^r®ESuirements of Crops in India-II, by J. Walter Leather, 

Th^&m"poStioJ”of’|m'Milk of some of Indmn Cowa a„d 

Ee^co^^s of Damage in India, by J. Walter Leather, Ph.D., f.i.c. 

a'S^'Eaft^System of Eice Cultivation in Western India, by ® ' 

Mans, d.sc. : N. V. Joshi, b.a., b.sc., L.Ag. ; and N. V. Kanitkar, 

H. Harrison, M.sc. ; and M. R. RamaswamiSivan, b.a. rtviemistrv 
, The Date-Sugar Industry in Bengal, an *rgatao" int° ^ Tele, 

and Agriculture, by H. E. Annet^ .B.SCy assisted by L. K. liEL . 

L.Ag. ; and Bhailal M. Amin, b.a. Brice, Es. 3. ^ ^ 

. Evaporation from a Plain Water Surface, by J. WalibR Leather, 

studio in the Ch^istry and Physiology of the Leaves ^j®®*LeL'es! 

{Piper betle) and of the Commercial Bleaching of Betel-Vine ^ave 

Parti, by Harold H. Mann, d.sc.; D. L. Sahasrabuddhb, b.sc , 
L.Ag. : and V. G. PatwardHAN, B.Ag, Price. E. ‘-b. Rplation- 

, The Gases of Swamp Eice Soils, Parti. Their Composition and Eelation 

ship to the Crop, by W. H. Harrison, m.sc. ; and P. A. Subramama 
. ThtBxpeiliifental*Erro?in^Saraplii)g Sugarcane, by J- WALTER LEATHER, 
TheYi^ftoaiLhiuWaSofEVce Starch, by F. J. Warth, M.sc. ; and 

and Errors in Milk Tests, by J. Walter Leather, v.d., Ph.D., . 
and A. C. Dobbs. Price, R. 1 or Is. 6d. Wrv+ra,. hv T WALTER 

[. The System Potassium Nitrate, Sodium ^ ^ B sc 

Leather, v.d., pIi.d., e.i.c. ; and Jatindra Nath Mukbrjbb, b-a., b.sc 

Price, R. 1 or Is. 6(^. j Afid (Bl 

l. The Systems-(A) Water, Magnesium Carbonate and Caibonic Aciu i 
Water, Calcium Carbonate, Magnesium Carbonate and Cai borne Acia 

by J. Walter Leather, v-d., Ph.D., f.i.c.; and Jatindra Nath cbn, 
St^^s^^n^AcW^ilin^Assam, by A. A. Meggitt, b.sc. Price, E. l-S 
1. The Gasef’of Swamp Bice Soils, Part II. Their UtiHsation for the AeratUm 

of the Boots of the Crop, by W. H- Harrison, m.sc. ; and P. A. SCBBa 
MANIA Aiyer, B.a. Price, R. 1 or U. pjc q nr ‘Ss. 

1. Soil Temperatures, by J. Walter Leather, v.d,, i c’or 25 

[I. Soil Gases, by J. Walter Leather, v.d., f.lc. Price, R. or ^5. 

L The Gases of Swamp Rice Soils, ^P. 

terium from these Soils, by W. H. Harrison, . • » 

Subramania Aiyer, b.a. Price, As. 12 or Is*. . x , 

iT. Some Factors affecting the Caking of Dholl 

B. VISWANATH, T. Lakshmaka Row, b A., and R A. Raghln athswami 

AyyanOae, d.a. Price, B. 1 or 15. 6cf. .u a f 

The Insects attacking Stored Wh^t in and the 

combating them (including a Chapter ?L thTirm^) 

by J. H. Barnes, b.sc.i p.lc. ; and A. J. Grove, m.sc. (in tne ) 


\ \ \ k >V> ’ I" ' ‘ . ^ 


Vot. IV, No. Vlt. 


Vol. V, No. I. 


chemical SERIES^co«d^. 


chemical TP , , tr* p 

Studies in Leaves. 

Srn“bi 'h^Vh. S“Si.“S v.-o. p.x«a.».». ..a«. 

Price, R. 1 or Is. 6(i. ' d„Hv The Source of the Gaseous Soil 

K.“frby w"h. P- a. Subkamakia Aivbb, 

B.A. [In the press,) 


entomological series. 


Vol. 1, No. I. 

Vol. 1, No. II. 
Vol. T, No. 111. 

Vol. I, No. IV. 

Vol. I. No, V. 

Vol. I. No. VT. 
Vol. II, No. I. 
Vol. II. No. IT. 
Vol. II, No. in. 

Vol. n. No. IV. 
Vol. II, No. V. 
Vol. n. No. VI. 
Vol. II, No. VII. 
Vol. II, No. VIII. 
Vol. II, No. IX. 
Vol. II, No. X. 

Vol. III. 

Vol. IV, No. I. 
Vol. IV, No. II. 

Vol. IV, No. III. 
Vol. IV, No. IV. 
Vol. IV, No. V. 

Vol. IV, No. VI. 
Vol. V, No- I 


11“"“ 

The Rice Bug {Lepiceorisa varicomis, Fabr.), by H. Maxwbm,-Lefroa', 

Relis on Indian Scale Insects (doccirf^). Part III, by 15. E. Green, 
F.E.S., F.Z.S. Price, B. 1*8, „ , . , XJ 

WvS.,”- «*— 

''??r,“.'“pSSV."ir “• "•*■' 

Li^istmdesof Indian ‘>X «• Maxwell-Leekov, 

M.A., F.E.S., F.Z,s. Price, Rs. «. 

Ufe-Histories of Indian Insects-IE . Some Aquatic Rhynohota auo 
Colfovtera, by D. Nowrojeb, b. a. Price, R. 1-S>. 

Ooleopiera, y^_ _ Inseots-lII. The Rhinoceros Beetle (Oi-ycWt 

thf Red or MmVweevil {Rhynohophorus Mrurjimus), 
by O. C. Ghosh, B.A. Price, Rs. 2. 

The Food of Birds in India,by C. W. SIason, .ii.s.e.a.c., edited by H. 
^Ma™l-Lefroy,m.a.,f.b.s.,f.z.b. Price, Rs.7.b. 

BriSilk,byH.MAXWELl-LBFROY M.A., r.B.S., F.Z.S.; and 0. C. GHObU, 

b,a. Price, Bsa 3. , t i- a + v o 

Tetriginss [Acridiinm) in the Agricultural Research 

bK with descriptions of new species, by J. B. Hancock, F.Kb. 

The Kg Brown Cricket [Brachyirypes achatinus, Stoll), by C. C. Ghosh, b.a. 

Price, B» 1. , . ,, w 

Ufe-Histories of Indian Insects-IV {Hymenoptera), by G. R. Dun. 

B«A* Price, Bs« 2* , , i-x 3 ■ 

Inooiryinto the Insecticidal action of some “<1 other Compounos 

^ on Caterpillars, by H. Maxweil-Lefroy, m.a., F.B.S., i.A.s. , and R. &. 
PiNLOW, BSCr Price, B. 1-8. 

The “ Psylla^' Disease of Indigo, by A. J. Grove, m.sc. ; and C- C. GHOsk, 
B.a. Price, B. I S or 2s, 6d, 

Ufe-Histories of Indian Insecte--y. £«i>idopImC (Butterflies), by 0. & 

Ghosh, b.a. Price, Bs. 2-8 or 3^. 9^^. 


Vol. I, No. 
Vol. I, No. 


■ BACTERIOLOQICAL SERIHS. 

Studies in Bacteriological Analysis of Indian ISoils, No. 1, 1910-11, by C, M. 

Hutchinson, b,a. Price, Rs. 2*8. 

Rangpur Tobacco Wilt, by 0. M. Hutchinson, e-a. Price, Rs. 2. 

A New Nitrite-forming Organism, by N. V. JosHi, B.A , B.sc-, L.Ag. 
Price, R. 1 or Is. Qd. 

Azotobacter and Nitrogen Fixation in Indian boils, by J. H. Waltoj^, 
E.A., B.sc. Price, R. 1 or 6d. 

Bacterial Rot of Stored Potato Tubers, by C. M. Hutchinson and ' 
N. V. JoSHi, B.A. , B.sc., L.Ag. Price, R. 1 or U*. 6d. 

Bdlchar—the Indian Rice Beer Ferment, by 0. M. Hutchinson and C. S. 
Ram Ayyar, B.A. Price. R. l or !.<?. 6d. 


VETERINARY SERIES. 

Anaphylaxis in the Larger Animals, by J. I). E. HOLMES, M.A., D.Sc., 
M.R.C.v.s. Price. Rs. 2. 

Saivarsan in the treatment of Surra in Horses. Dogs, and Rabbits, by 
J. 1). E. Holmes, m.a., h.sc., m.r.c.v.s. Price, R. 1-4. 

Some more successful Experiments on the treatment of Surra in the 
Camel with recommendations for Systematic treatment, by A. S. Leese, 
M.R.C.V.S. Price, R. 1, 

On the Immune Bodies occurring in Anti-Rinderpest Serum, and on the 
Variations occurring in the Serum Proteins of Animals dtiring 
Rinderpest, and during Immunization and Hyper-Immunization, by P. 
Hartley, d.sc. Price, Bs. 2. 

Some cases of Surra treated in the Field and in the Laboratory during 
the Autumn of 1911, by Major J. D. E. Holmes, m.a., d.sc. 
Price, R. 1. 

Rinderpest : Further Investigations on Questions connected with the Eco- 
nomical Production of Anti-serum, by Major J. D. E. Holmes, m.a., 
D.sc. Price, R. 1, 

The Curative Treatment of Haemorrhagic Septicaemia in Cattle by the 
administration of Iodine, and other notes on Chemiotherapy in Rinder- 
pest and Hseraorrhagio Septicaemia, by Major J. D- B. Holmes, O LE., 
M.A., D.sc. Price, R. 1 or Is. 6d. 

The Vitality of the Hseraorrhagic Septicaemia Organism outside the body, 
by Major J. D. B, HOLMES, M.A., D.Sc. Price, R. 1 or Is. 6d, 

Bursati, by Major .T. D. E. Holmes, o-I-e., m.a., d.sc., m.r.c,V’’,s. 
Price, R. 1-Sor 2s. 

Experiments on the treatment of Surra in Camels, by H. E. CROSS, 
M.R.C.V.S., D.v.H., A. sc. Price, R. 1 or li?. 6d. 

Anthrax— Some Experiments on the Immunizing effect of the Simultaneous 
Injection of an Anthra-x attenuated virus and an Anthrax Anti-serum, 
by Major J. D. E- Holmes, c i.e., M-a-, d.sc., m.r.c.v.s. Price, R. 1 or 
Is. 6rf. 


BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH 
INSTITUTE, PUSA. 

No. 1. Notes on Cotton in Bihar in 1904, by H. M. Lkfkoy, M.a., f.e.s., f.z.s. 
Price, As. 4 or 6d. 

No. 2. All Outbreak of Cotton Pests in the Punjab, 1905, by H. M. Lbfroy, m.a., f.b.S., 
F.Z.S. Price, As. 6 or 7d. 

No. o. The Extension of Jute Cultivation in India, by R. S. Finlow, B.sc. Price, 
As. 12 or Is. 2d, (Out of print,) 

No, 4. First Report on the Fruit Experiments at Pusa, by ALBERT Howard, m.a,, a.r.O.s., 
F.L.S. Price, As. 6 or 6d. 

No. 5. Report on Trials of the South African Locust Fungus in India, by E, J. Butler* 
M.B., F.L.S. ; and H. M. Lkfroy, m.a., f.e.s., f.z.s. Price, As. 2 or 3d. 

No. 6. The Ticks Infesting Domesticated Animals in India, by 0. Wakburton, M.a. 
Price, As. 4 or 6d. (Out of print.) 


Vol. 

I, No. 

III 

Vol. 

I, No. 

IV 

Vol. 

I, No. 

V, 

Vol. 

I, No. 

VI. 

Vol. 

I, No. 

I. 

Vol. 

I, No, 

11 . 

VoL 

I, No. 

HI. 

Vol. 

T, No. 

IV. 

Vol. 

II, No. 

I. 

Vol. 

IT, No. 

II. 

Vol. 

H; No. 

. III. 

Vol. 

II, Nc 

). IV. 

Vol. 

II, No 

. V. 

Vol. 

II, No 

. VI. 

Vol. 

II, No 

. VII. 


I**,' 1 ' 






NOTICE 


CDc iifiricultural Journal of India 

A Quarterly Journal 'of Agriculture and Allied Subjects for the 
general reader interested in Agriculture and in Indian 
Agriculture. 

TO BE HAD FROM 

THE OFFICE OF THE AGRICULTURAL ADVISER TO THE GOVERNMENT 
OP INDIA, PUSA, BIHAR, 
and from the JoUowing Agents:-- 

(1) THACKER, SPINK & 00., Cabcdtta. (6) D. B. TAIIAPOREVALA SONS 

(2) W, N15WMAN & CO., Calcotta. & CO., Bombay. 

(Ji) Rai M. C. SARKAR Bahadur k (7) THACKER k CO., Ltd., Bombay. 

' ■ SONS, Caioutta. m 8UNDUR PANDURUNG, Bombay. 

(4) HIGGINBOTHAMS. Ltd., Madras. (9) Hat Sahib M. OULAB SINGH & 

(5) THOMPSON k CO., Madras. SONS, Lahore. 

(10) MANAGER, Educational Book Dki»6t, Nagpur. 

Subscription .. Rs. 6»0»0 or 8s. 6d. including 

postage per annum in advance. 
Rs. 2»0*0 or3s. per part. 

Officials of the Agricultural Departments and ex-students 
of Agricultural College.s are allowed to subscribe at a reduced 
rate of Rs. 4 per annum. Applications for the conces.sion should 
be made through the Director of Agriculture of the applicant’s 
province. 

Contributions should be sent to the Editor, the Agricultural 
Adviser to the Government of India, Pu.sa, Bihar, India. 
Contributors are invited to sign their contributions. All 
communications must be authenticated by the name and address 
of the writer, whether intended for publication or not. Con- 
tributors will be given, free of charge, twenty -five copies of 
their contributions, and will also be supplied free with one year’s 
issue of the Journal if they are not already on the free distribution 
list. 



